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(54) TRANSMITTER 



(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1st n-value data string and p-value 2nd 
and 3rd data strings and sends a modified m-value QAM signal. A 1st 
receiver 23 uses a demodulator 25 to receive the n-value 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n- 
value 1st data string is obtained even with the receivers having only n~ 
value demodulation capability in the case of n<m. 
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gtf r ott±fe 6 SMiftff* 1 **^ & ° T * * 1 

2 3 tt^ y * »mmm 5 i § * • *^ B f 

©^16 QAM, 6 4QAM&S<3l"*»^* 1 £ fe 
^2 3ii«63i^S^-ri»^t^ BtttftS. c©fe 
tf>02 5 (a) <!D.fc$fc2l{g*l* s (7T/4+n7T/ 

2 ) ©ft«±offi«t 8 -3(o«*ja*E« b^fe-rn 

(b) ©iol-nTr/S©^*©^^^ 1 6 ^® fe 

<Dwmm£.tt*&x -r s - t i t> u 

M4PS Kfl 6QAMgSMI^©*3S*SS»£« 
£T-£So ^©^A,/ (Ai + Aa) = tan Or/ 

8 ) fcfc * io cse« i uiifa-rnti 

oC«^ttS« (018) OQPSKflfCfaWtt 

i §fi^2 3©b*jSUSe«mhs 1 3 8 ttte^offi« 

W feb<l«S(ft*PM, AM*©*** 30 

[0 0 4 6] »jClfiild^9©^l-^ ffl 

fcH9©<fc?C<fl^8 3 ©*¥"<* h^BCHlA 
^@18©r^^Ml«5 l©4PSKi®Sis* 

*A T o£t)*iKi-So -rsk, i9©^its©fe? 

£8 3, 8 4, 8 5, 8 6©ifttW^tiHP 
*2 3TJ«Bbfc«6, £©40©ffi*jSU*H2 0©5 40 

*2 3ttBI9©B**8 3, 8 4, 8 5, 8 6©vM*n 
£g{!LT *>B 2 0 Oi^ 1 5 1 k«r U HO 

* {40 8 C* bfc «fc ^ C %fi« 1 1 
9 1© (1 1) , oSDSlr-iS'? 1 ]© HI) "C* 
£ 0 £2feH. ^3*PS, ^4»Pg©^*>R« cbT 
il5 :_^ Mi$W .0*!), *lSe«2 3ii 
16QAMfcU<tt3 2QAMfeb<tt6 4QAM©ai 
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Z ©*&(*» 2 5*-* 9>J 3 5=-* ?'J©<i 9tt*^» 
*?ij©(g^©aS^B*»***.&^. U*U*i£»© 

T [0 0 4 7] feU ttB©*«S©W* c »#* l * V ' & 

^©^fet^©®^*®***® - **® 1 6 ~ 
sk«vv «se£?tt««©s** s ***- 5fc * r * ±fcr 

2 o w, Baiflsffiif *> i o o w~ 2 o o wasT-fe 

S fct, 19©io fc«**«e«#5S© 1 6 Q A 
Mt - 4 P S K ftGSI b H o k bfc»£ 1 6 Q AMfflfih 
ft 2 A, = A 2 Tf* 4 * & 3 Ato-^S k & d 

©SHB©***^***- io4PSK«fl§(s« 
£,j^©T>^t:§{l°JfSKb<fc?k-rSk, 

[0 0 4 8] #^T*4i:«*t*T©«B« 

r >^©g<i«f?k£ffi^fr*fc'>^ A ^ ;lT ^ 

[0 0 4 9] cM^^^ 4PSKIiM ® 

A-C-S<i$ fe H D T V^© 

fdn-4PSK}:l 6 QAM, »#C*»> 6 4 DMAS: 
[0 0 5 0] «*tfHl 0<O±5CAl=AZi:ft4i 

9 ce*&Hffi« k a - k c «t d , ^M(s mt> if * 

ij-tftSS. C©tft4PSKt3Sitifc»««ti 
A(4)tt^ 5f«mt-t, 2 A, 2 ©¥^ffik* 

S. *fr©SBA( 16)tt^ (A 
X + A.) 2 + (B. + B.) 2 ©¥^Mk^2>o 
[0 0 5 1] 

| A( 4 ) | 2 =A 1 2 +B 3 2 = Ato 2 +Ato 2 =2 Ato 
| A(l 6) | 2 = (A, + Aa) 2 + (B. + BJ 2 =4A 

to 2 +4 Ato 2 =2 8 Ato 2 



I At 1 6) I / I A(4) I =2 

o* 9, 4PSK*aa-T4»^©2*®* fe 4< °® 
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#A,t A 2 ©2o©gBffi£^#>l££-r;i>c. t>S?2 

3 3 t-§<it- § s . 12 1 o ©t§£\ g§ i ftmm^ 

lW^Cii^^CDft^gigtttA.T-S!?^ 4PS 
K©ft^.£MS§8f 2 Aai;l£^Si:A 2 /2 A^5. A, 
= A 2 J;!) l/2©fI^P^?g^li:^t), PDb^-l/ 

-T- 4 {gWgrfl^SA^g i: & 3 » 4 {g©g{f ^JS 5 
m&MZs SI2g{f$13 Z(D7>J-i-Z 2©*Sr 2 $: 10 
S51§{18£2 3©7>>7^2 2©^¥Sr a tlt^'r 
2fg-T^t>*>r 2 = 2 r^lZ-rti&^o #!lx.«g§ 1 S« 
«t 2 3 ©T >7^#ifig 3 0 cm& 2 §«£S 3 3 <D7 
> i-mm. £ 6 0 crate thHUSt IS. d CD C £ tc «fc 
t)f2r- **J©aLlBfcJ:?K inSHDTVOlW* 
#£f!l t) ^Ttlii H D T VSfCDfrfc&lt-^ bT^. #|b]— f- 

tT^SrSlt2>di:AST-t?>o iitotl 2 gflfcl 3 3 tt* 
©fl-iftn;* hT?fc.fc^. 4PSK©^&— KS<f 20 

cDtzist>izmi&mmmt]ifi^^x^^rziA, eiio©a 

6 APSK0D&<gm±>itn ie i:Sg2§{iSI3 3©7>r 
[0 0 5 2] d©«a<bfcth*fc«>ft#UT*Si^ 4 

p sKotwaaaMix*M-H:i (a,+a 2 ) / 

A ^ ) a fl5 ci-ifcn 3 10121 6«QAMT 

se-r * t s©e^iHffi«iB:A a , 4 p s kt-§<i-t 
5 1 samttwaemtt 2a„ «^jaraffiK©it*t± 

A 2 /2A, T-^a^gftrVT^C^gSraii-f 3 30 

kHl l©«fc?&H*i:&£. ft*si o utmm^jv 

2 ©M»£SE-r<, 
[0 0 5 3] jft 1 0 2 tt«Sffitt«^jao»-&CD 1 6 Q A 

— *«6>Si: bJlffll&T-tt&l^ H 1.1 n,»£ 
±tf J PbT*>^2S:{lM2 3©7>r^gr 2 li*li 

[0 0 5 4] «M©*^r, aSe«*ttR«$*iT*t)x 
— SflBliUittfci'iS:^. :©ctHnl 6tt5|geiT 40 

L^d t#B££>*>C&&o IC^SEII 1©« 
* l .0 3 CDjBH»7f^-r. WAtfc:cD««rt«ee>«lit«A 

1 0 4{±&{I^*;i/3 : -4{£T-gl2g{Bt&2 3©T>^ 
±^gr 2 (i2fl5Kfc5. ,&1 0 5 tt^ffi 

*-#2<g-T-r 2 ttifa5{gi;:&£>, Cil^tt, JlfflftiRj 

[0 0 5 5] n J6 #5 i t>/hS^;i fc£ A a £: A 2 T*&SI 

n 16 =((A 1 + A 2 )/A J ) 2 ^ 5 

A,S1.23A, 50 
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mi 0*&#*MS^SlS¥IH©ffi**2A(4), «*JBrf3 
4 2 A (16 A(4)&A(16)-A(4)ttA,£A. 

ftoT{A(i6)} 2 ^ 5{A(i4)} 2 i:1-ti-«J:o. 

[0 0 5 6] fti:»6 4APSKSI^fe« 
St. I3§I143lt 6 4ttQAM«H#-e#S. 

[0 0 5 7] 012 ©^<£ h ;i/0fcfcg| 1 0 ©^ h JVM 
©#«Ki^,&3*£4«A>£> 1 6«lcfl»iDS*fc»-&tf* 
4. HI 1 2 ©SI 1 ffflm^tiM 9 1 ©"pCfcttt^ 1 7 
0 £#}«>i: LT 4x4 = 1 6tt<Z><39j£ld'SMHK££& 
SftT^S. £©»6\ 4PSKt©lfflt4tfet5 
fc s?>ig<fig ft cd A ! ^ Ato(c: b& ft ftttfe £ «c ^ . 
»S3§{f^4 3©7'>^^-©*g^r 3 i:bT, 
fcB2><s^n 6 4 h^S Lfc^ffl r 3 ©(i£, RMftK: b 
T5R»S £ 

r 3 2 = {6 2 /(n- 1 )} r , 2 

i:fe»K 01 3 6 4{aQAM©^gr3-fcB*;fg!fcn© 

[0 0 5 8] fcfiU 01 2©ia&ffiST-{±^2§« 
#83 3T-§{lb£t§-£r4PSK©2b i t b*»«WT?S 
&^©T-g§l, £2, SS3©3o©jS35y4£j&£2-t>-£ 

jfu ettQAM^a^t-^ate^^fe-y-^dii^M^ b 

[0059] 0i4©i^ic3 mmvm^&tDyjis- m 
>^5tTocfci:J:t) 3o©S{g^©pgiffiASfi£i:-r 
4. SIl^RSfittT-BiB^I-Si:^ SS 1 !l#t!Ms-l-.£l¥ 
9 1 H:S6 1 ^-^^ij© 2 b i t © (1 1 ) fcffl ») fc 

[0060] jg i n^gys^jjjxp 1 8 1 ic&m 2 

r-^»2b it© (1 1) £g!lt>;fcT SS 2 §ij# 
fflfs^^l 8 2iC(i (0 1) * 3 ffl«-t!HS*j*l» 
18 3di (0 0) S^4iiJ^-fUft^P 1 8 4 CCfcfc 
(10) *m*)&XZ>o c©ctiiI7 1:fif$5. 
[0 0 6 1] HI 5©^l*fE©^^ ^;^EI&fflV^TSS 

3 7-9 m<D&*&BA*n b < mm-? ztm*. 

^201,205,209,213^(11), 
202, 206, 210, 2 1 4S (01), 2 
03, 207, 211, 215?: (00), ft 2 0 
.4, 208, 212, 2164(10) fc-Ttitt, ^3 
^3?U©2b i t©^— 9^mi7— ^, I5 2r-^ 
i:?4S:b-r> 3P§Ji©2bi tf-^tfttiLteSf 

[0062] 6bit ©^-^ ifixk&td VX-te < 
(D&m£ bT 3o©U^;b©14fg©M^?.S{i«iT% 2 
bit, 4b it, 6 b i t ©S^^fijiS©^— 
<E3£T-§ bfrfc, 3o©pgJl©<5Kir^©tSiS:ffi4'fofc-li 

[0 0 6 3] dCT*, 3P§)ie^B#©P5:ffi$:fefe-fr?> 
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[0 0 6 4] mi 5fcfcS<fc5t^ £1% itS It*—* 81 

^ A toT- 2> d t & t T- iC SB'* fe • 
[0 0 6 5] ifefcSB 2 ^-^"J©!!^,^ fl*.«ia 1 0 
©II^,& 9U015 ©IUtx*!©^!*© 182, 18 
3,184 ©lt^.6 i: ES'JT- HS^jaiHffi** 

[0 0 6 6] HI 5 T'fi 2 / 3 AztztfM bfc»6S*F 

-r. c©a-&^ i ma*ua*&B i 8 1 ©wsb©«^^ 

2 0 1, 2 0 2©{f^MISSUiA 2 /6 fc&So ^3 10 
SIIfc|4 3 T*S« * 4»-&C ! &Bfe£ei*Jl'*-fc# 

j&Sfcglg^*^*— £ 4 P SKjaHgi*<M/¥-©n*. 
fg-e;&2>i:SS*-r2>^ r 3 2 =(12r,)V(n-l)t 

ci?)^77ttii 6©ffliS2 2 it-i«. ma* 2 

2 2, 2 2 3 <WB4 P SK21x*^*-© 60<D3 

fc9te©S(g=***-&&6fg©7>5 L :M?*l* * 
2, i3©r-^WtIT-l5-i:^S. ^©±1 20 
^ jg2 7 t -^5U©ffi^lfflffi«3& J 2/ 3 A z t^ < 
fc»r 2 2 = Or,) V (n-1) !> Ifttt2 2 3© 
id^T^2SM«l3 3©T>^T-3 21t*%<-r% 

[0 0 6 7] ;l©7J?£&. 3gB#i^©«fc^^*M©iS<H^ 

xm i &mn 23^2 sibes 3 3 ©§115*-* 

ci:#•r•#2.^v^^MA^^^fc^S^4©lSoffl©^S'fe®^ 3( 

[0 0 6 8] SMttJBSKW*"*^*^ *-r»2S(s 
^3 3^^i£^So it3&©*lS(t*2 3a«*3M*«r 
1 ©#h$V^>5 t ^T?5^*;i'2III*i5 1©4PSK^ 
SH^XtFSSIa* 1 ©3§ 1 r-^MSOBt g S <k -5 fc 
g££ l/C * * ©fc*t U ^2 §H$I 3 3f g&IStt 1 © 
H 1 0 IZtts b fc 1 6 fi£©fl^.6o ^"3^2 ^-^Jffl 1 

6 QAM© 2 try h ©(§•«§• 

— ^^iJi:^-t)-y-T 4 b i t©if ^tit-f 5. -©*§ 
-&A1, A2©tt^* s 3^fmt-iy^^S„ Cfflir-*£ 4 

12 i©&s3$otsb2 3 lt-is^u «s3(SK£S8<fi& 

15. cftfc*!)AM«a#nJt6£:«t*. 
[0 0 6 9] 12 l©«2Si3#3 3©7D-^lt, 
019 ©S§ 1 Sit 81 2 3 ©T'D <y ^ 0{i(5{Sl5] bitJ&T- 
*S. »3jSttt, Sf7>ft3 2#7>rt2 2i5 

II^*F^S§^©^Ms^'4#S'JT-tSo «««3 

5©rtaJtaa*J»ss2 3 1 mi^-wmz-t&z 

3 2tm2T-*?m3L®2 3 3H^. fglf£S'JI?£ 
@S§1 3 BttSJBl 6 QAMSa«t5fe»AM«H«l ! 
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Tt, % *l,^l,fc±a2fc©Hfi***-3. *^BS©^^ 
SB&l 6QAM«*©fc«^ 1212 2 ©If b ;i/@© 

i?fcgs{i#&<i$©&<ift^££^& s ° 

TH 16 *»*<bbfe^U^*-^HIiti:ri.i:^ 02 2 

TH:e= (Ax + A 2 /2) / (A1+A2) 

[0 0 7 0] d©Al, A2t»l/<ttTH,*ft^ #IB 

[0 0 7 1] B2 6^T5/7b77**-Ai/A, 

2. fcBMttffEfeS. SffiWMB^iS^bfcAa/Aatfaie 
ggHJT-t&S bfc A^Aa©!** 5>gt*x£ Cflev^-?— & 
If^-So 12 6©SR2t*-*5PI£SS2 3 3*>£>©*tl§ 
M^&«H#J»lsllS 2 3 1 fc y 4 ->\y Yn v * Ltx7 

«CJ:ti!)f3§g«4 3li->7h777^-^A 
1 /A 2 ?r^b^<tfe^tffc»[lS§A s W^t^2'o S 

fess^DittAa/Aaftais^s* 5 *: < * ^B.mns.t>m 

[0 0 7 2] '&mmW*tt2 3 3 1 a£ 

[0 0 7 3] £©«««*#* 03 ©»^ £§2 5?-*?iJ 
©tiailt^S. (I2 4)©7D-f>- 

[0074] m.mmmm ^tita^m^x-^^zr^ yz 

1 3©4PSKffltIM7f-?73 0 l©f lr- * 
5U©«HttT?# «. *wTf, 7.7- v 73 0 2 T» 1 5 s - 

^5ub^»2 3 2r-m^nz>iM.mmm.zw.mmm&2 3 

1 tCi^S o mSfflffl® 2 3m7ry73 0 3t-m#4 
32.(±2^P»^5 : -y7-3 13©4PSKfeb<(i2PSK 
©fltfiv, NO«:?.XT77"3 0 4fm#8Xttl 
) 6&Wr-;73 0 5^!9-5. NOOi^ff 7*3 
1 0a|S1% 7f»73 0 5fliTH8tTHl 6 ©« 
7f^73 0 6tf«»»J»»2 3 1 BAMS 
IS©BlliiTHl 6^^1^S'JS^[Hl!f&l 3 6£:^2i!SiJ 
SftiKl 3 7{CSI?)> 7f^73 0 7, 3 1 5X^1 
1 6 QAM(DmMtm2y : -^ncon^^fH>o 7. 
T!/73 0 8T-i7-V-Wi'^^ 
Ii7r'>73 13CSD, 4 P SK«aSrff*-5. 
[0 0 7 5] Sfe^ffll^ i2 2©gf.«8 5. 8 3 
l±c os (wt+n7r/2) ©^^S±tfe2>* s ^ la^-.*, 
0 8 4. 8 6liC©M±C^. foTi21©S2f 
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-*?OT£gf5 2 3 3 «fc Qffl&imSimi 3 1^12? 
[0 0 7 6] Sg2f ; -*Fg^sl^t£&t§-&£S!£bT 

8 5 zotz®. mm%Lm£®& i 3 i£tB& 

[0 0 7 7] *(caie«|l J;D, i2 3i:^tJ:3« 
J&6 4QAMO{g**»aie>n-C&fc»&, 02 4©7D 
-f + -hCSI,t^Ty73 0 4fmtfl 6T&V>A> 
*IW$*iX5 1 y7'3 1 OT5m#6 4filT*#f x»?S 
tL, 7f^73 1 1 T*J®««^at#SCT?&^»^ * 
^>.v:73 1 2 £|p]a>-5„ C3T*li^6 4QAMI^ffli 
■5jSllBffi«THa***K>S4: 
TH 6 <,= (A, + A 2 /2) / (A1 + A2) 

'h£<&S,, 20 

[oo78iii matmvjmm 1 8 1 ©4> case* 

,^P^©8ggt>&A3i:1-?» k, « 1 njHHffiHHiUg 1 8 1 
k$g 2 iij^fl^p 18 2 ©gigltefc ( A 2 - 2 A 3 ) , 
a*P-fb-T5i: (A 2 -2A 3 ) / (A, + A 2 ) tttZo Z 
tiZde«t&m.?Z>£. d««*»JB2g«H3 3©#8iJH 

7-3 1 3©4PSK ; 6-b*(cXSo #S'J«BHCi&3ig-& 
B^r'v73 0 5^rfiJV\ 7t7 73 0 7 © 1 6QAM 
(Dig-M^'no, ^rf73 0 8T-X7- lx— 30 
*g-&B\ Xt773 1 3C04PSKt-KCA5. 
[0 0 7 9] i©»&, j£43«|l#B|2 5 (a) CjjVT 
«t5&<S9jSl©«»8QAMft^Sae-rixtf^ £T© 
(If^cos (27Tf +n • tt/4) ©£g±£fc3 
&»* 4«fgE]8StCj;t), ^T©fflS^iStf|s)bfirfflC® 

e©jg£ s e**i,tv^4psk5I|«t; 

1 3?IJCD 2 b i t tt««f*, jfi 2 g{S$& 3 3 

T-fctg§2^-*?iJ© 1 b E12 5 (a) kH]2 5 (b) 
©(S^ffi«BIH:affi«i*|qI (r, <9) Cy7HfeI 40 
^j££^0bfc^©C-CDM©{i^£7jVr. 

'■&fcC-CDMSiB3£ffiffl3fiC-CDMi:i*Wx «Bt« 
lOtiJr, 0^|RlK:fl^S:'>7 hStfeC-CDM 
Sa^W»C-CDMSagffiffl3RC-CDMi:0p-fc. 
[0 0 8 0] S-TIH25 (a) CD 8 P S - A P S K©{f 

•^laanau qps k© 4^>©ft ^<5.<D&*\zmmm 

3liDbfc*)©T-fe2>o ^-5bTs H2 5 (a) tjjvfj; 
5 C QP S K*>£> 8 o©<i^,££ feoSil C-CDM 50 
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©APSK^ns-r^o d*xttaM6»±K*v>-ra (p 

ole) 4^7 h$*&igf^Sl*nbfeAP S Kf 
£ e k *> feShif ted Pole-APSKBS bt SP-APSKi 
D¥-&. C©*g-&, §13 9l:iSti9t->7h77^*' 
-S^ffli>5C htJ; K> QP S Ktiiio$nfc{i^ 
8 5©ffi|f*s^»T-§-2.o 8PS-APSK©{iHf.ftB: 
«ip©QPSK©«« (r 0) 0 O ) ©11^8 3^* 
mrfifalzSirolzttis-? hStfettlfflffi^jS ( (S 
i+l) r 0 , So) SriiSDbfc*)©T-$>i.o Cl^bTQ 
P SK hlUb 2 b i t ©■tt^-v >^;H tlbit© 

2 i«lin3ns. 
[0 0 8 1] ^fes §14 0O3>7Tl/->>3>|i: 
^-f«fc-5C (r 0) 0o) s (ro+Siro, 0 O ) 
©8o©<I^t^gr^[pJ{CS 2 r otz\lis7 
fcS^Siiin-r S c k k: J: 5 «f fe-fc; ( r „+ S 2 r <>, 
6o) t (ro+S 1 r 0 +S 2 r 0 , do) © 1 b i t ©{i 
^gkimUa-Ztl*. Z.ti&2Mm<Dm&ifi&&tzisb 1 b 
i t©tf7ft>*Mf#f,tl5„ cilS 16PS-A 
PSKkD¥Uf, 2bit©t7ft>*Mi;lbit 
>^2t 1 b i t ©it^-v >*;U3 Sfe 
o„ 1 6 -P S -AP SKi>6= 1/4 (2n+l)7T 
±C«^* t fe*fc»iai QT-iiBJbfeamcQP SK 
^{g^T-«6^?S A S B^T- £ 3 fc £>£ 2 +J- :/ =f- \ > * ;K£ 
M§aT-#&V>#2 b i t©^lit^-^>^;i/ttm^T- 
t^o ^©.fc-SiCgi^fWlqJiCS''? ht5C-CDM* 
SCttP SKt< t3S?£OHfa»3a6t*jv%Ti«Et** Q 

tsk^dSfcPitf&s. e©fc»p sKs^ot^— m 

«©«ffltti£©«tt# ££: 3 d k fc < MS 2 1Sft© A P S 

K*&^rz&m%.m<Dmm3i<D^ffimmm^tM&& 
[0082] 025 (b) (Dm-&(Dm^rjS.i±mmffi IZ is 

ttS^S = 7r/8©±^$)S. cn(± 1 6 P SKOis^ 

3^5 1 2<7-©{i-^£fE5£LTV>-S. PS^-fSe 

*3r&.k:frte b^:ftT-4I©QP SKcDl^i:*4tC 
k^T-tSo e-5 b-tH5j®^-&i:|B|«K:bT> QPSK 

[0 0 8 3] ene>©e^jftU4 0 = 7T/4, 0=^/4 

+ ^r/8, (9 = tt/4 -7r/8©^JK±{ciag^n-5>o 

O^K^|SlK:±7r/8«>7 h^-&fe(S^SiiiDb3tt> 
©T-fe-5o 0 = 7r/4 ±7t/ 3<Dmm\Z-$>%tz#). 
0PSK©0 = 7r/4±©lo©{s-9.'Si:^^-y-?)„ d 
©©-&©oc-7 — u- Hi^TSKft-StfH 1 9(C^-TQ 
P SK©§fl^2 3C«fc.9 4r30Aft±©e*jSi:tt# 
S'JT-#^fe»m^T-§ 2 b i t©^— ^^H^^tL^o 
[0 0 8 4] ^gi/7 hC-CDM©Jl^, ^S^tt/ 

n±tfes*^, wmm^Mm-t, {^(D-mmm^wm 
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So 

[0085] £ fc, 014 1 C^ti -5 tQP S KXB: 
8-SP-APSK Offi^aiHO«B5« tiSlt § ASft 

£ft 2 OC«i b^JS 0# ftE ± P i 6 o«t* f 7 h s* 
QPSK©!^ (r», fl.+ PiW £ 

©»4Hgfc&*. ;^itibit©f7f+>^;v- 

3#iijJD^ni»o ifi*P = P»08-SP-PSKfc 
Bf^. 01 4 2lc^-f.fc5£C©8-SP-PSK©<s 

lfe^l6-SP-APSK (P, SiS) 

*;H. 2tfS^T-i-5o c!t> C3T-02 5 (b) C 
MSo HMS&©£)i8^7 hfcfflVfcC-CDMttBIl 
4 1ffli?(:PSKCafflT-?a^ sB-ffitt©*m 

flt»t*)fflO*Cfc#T?SS. b*>b, i2fft©AP 20 
SK©*fittil£fcJ8V*&»^ g|l'4 2C*n^C* 
C - C D Mt±^>— 7T3©(g9jM©IHPH*^— C 

ifi£ffi«l$© C-CDMfc£PSK fc©SMfc# «t < ft 



[0086)025 (b) (Dys^itm^mmmtmrnw. 

ICSES UTV> S©T% 1 6PSKlc<t^mi§T-^Si:^ 
fcic, >^bT»*fc»QPSKSfe 

fcl6-SRQAMT-fetir-?5. QPSK, 16^P 
SK, 1 6-SRQAM©3offln®»S^fcS5tI 
»$ C - C D MBBOEtMSfclSB bft# ^IaSMT- & « i: 

It3 b i tS4-El5. 
[0 0 8 7] &tcm 3§<fg|4 3 \C^X®^%o 12 
6l±i3fi«J4 3©^o>v^Bt-, |2 2 1©^2§<g 

£3$ 2 3 4 #iIiQ£*VTV^CL i: fc»BUB£ISi&fc 8 fit 
©WaOIB^ftS-fct**. 7>rt4 2C*gr, 40 
# r 2< fc £ ?>E* £ < ft i> £ «t *) e**IBH§«© 
i£Wi^, Fdittf 3 2ttQAM J ?>6 4ffiQAMfe«flT- 
^5,, C©fc«>, 6 4<IQAMftitl31~&fc#>- 
SiJfl^HSSl 3 6ttt«g^«fc*tU 8«©U^4# 
JM-fSj&Stf&a. ^©H^7o©Httb-<;i/* s #St- 
c©3*> lo{i0©fe» lO©^PStI{±3-o©Blfii 

[0 0 8 8] 027 ©fl^^— ***^ ^7 AICtt^ 
[0 0 8 9] H2 7KljjV*-«fc-5C3o©jE&<b;*ftfcH 50 



fi£, THl M i:TH2e4iTH3 M i) ! #4t5. 
[0 0 9 0] 

TH1 6 «= (Aa + Aa/2) / (Ai + A.) 

TH2e« = (A.+ A2/Z) / (A1+A2) 

TH3e« = (Aa+A 2 -A 3 /2) / (A1 + A2) 

[0091] £©««£*»>* {4ta^«bfc sterna * 

AMiSitKhCJ;^ B2 1f»ibfeSBl7 : -^ 
JiJ i: H 2 5 s -* 5>Jfc IWC bt m 3 t 1 -*^©^-* # 
mfl£ft£>. H2 3©*5E»35*-*5Utt«*.tf»l 

ej^-tiiffi^p 1 8 1 ©fp© 4o©o^ 2 0 u 20 

2. 2 0 3, 2 0 4©#SiJlc<£ !), 4<g-^£t)2bit 
ZtlZ. c3bt6bit^«i64«QAM©« 

l§#njf&i:ft£>° 
[0 0 9 2] i©fif©iWWBI»»2 31ttll ^5>J 

B^S15 2 3 2©SSl^-*?iJEl3£ft£«tl«*gE£ 
>K m, A», Aa, A 3 ©{8#fr*>5©T-^©lMTH 
UkTH 2«4:TH 3-*fttWbT* 1 WB'JS^SK 
1 3 6h^2^S'JS^0S&l 3 7C&!K »6 4QA 

Mtmzmnvifiozt-tfix-zzo ;:©»&*«««*= 

it 7. >7 v > i^fr A> ~o X v 11 © "t* t*F £ ti tz b 
*»6 4QAM£«f5T-£ftU.fc5£-rSC:£:feT*#5o 
H2 8I±*JB6 4QAM©aa8«9Wa5 2 3 1 ©7D-? 
^—ffc^-f. (02 4) © 1 6{6QAM©7D-^ 
-bfc»-5,£©#£ifclirr£. i28ffl^r77304 
i5^r-y73 2 OCft 0m=3 2fte>X7^73 2 2 
©3 2fitQAM&«H-r*. N0ft?>X7-^r3 2 1 tm 
= 64 *» *M U Xf773 2 3TA S #RSI61T4> 
e>4?£T-£ft^fe«>s ^r973 0 5t:iRlv\ 0 2 4 £: 
g)&7D— ■J 1 *— hCfcD, 6QAM©fWHftfT 
CCfXr'V7 , 3 2 3t:I6^ A3* s aS^aW 
i%t,Xr^3 2 4T'SI{I©It»ft*TV\ *7^73 
2 5t-f b »2W8'JB£@»^3o©H««:2S»>*7- 
■>73 2 6T-»6 4 Q AM©S4SffV^> ^rf 73 

2 7t-ib *2, *3 7 : -*©B£&fifv\ 

3 2 ST-^-V-bA^ttttlH^y 7*3 0 51^13 
V^ 1 6QAMa«5febT/J^»ix«6 4QAM«Ji*« 

[0093] cct% aastfifi&iBSiaii^sco 

^T3£^3o *^HIi»16QAM^ »6 4QA 
M©f 1 f-^?J^ 4 P S K§I«tl£§ 1 1. 1 C 5 

izftwvD— z.(om^. as©4PSKS<i^ 
t- « ft ^ . - n * wit-r s fc »53se«MH t se«MWT? v ^ 

[0 0 9 4] XftWlZ&ZJsmbLX 2il!3©^* s fe 
4. »l©*5ttt-«aB'JS^>tia*WK: (2n-l) 
7T/4©^S±©M^ft^S*«T-fci.o »2©^^ 
{±n7T/8©^g±EBSBSs ^:T©{I-^.^ftiSSbi*fs 
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[ 0 0 9 5 ] g§-©#i£i£, 03 8CSLfei9l:4o 
©Ag, tt/4, 3tt/4, 5tt/4, 7*r/4©£flf 
±fc**«9jat0! 8 3. 8 5©{i^£i£S 

B$, EI3 8©3!<Hs^©*-f t-E©4>©*-f A 

hp 4 5 • i©5-&*i»-c^-rra*ttca&&ftSH 

W-fAXDyh4 5 2, 4 5 3, 4 5 4, 4 5 5£fc 

■&-«©£»] fcarsiasr*-*. fit, iojHHi't't 

*«®4 9 9 ^EgbT^«1-§o 

[0096] do»-&©aiee*<orta:sia4 isfflVA 

TSfefcP^ttlJirafcgBW*^ A*D v h4 5 2, 
4 5 3, 4 5 4, 4 5 5£-£tr*>f s/ M¥4 5 1 

i± lo©i|M£^-*?iJ4 9 1, Dn^MfS. 
[0 09 7] ^©{f-g-tdiilB]^^^ =, >^««©«BUC 
a^SIHIfcWtEIJIIi*-* A*o v bA«S£tVTOS© 
£©E«Bl!J#fo7&»;h.ti, iBj^^^f A*Dy Mc& 

[0 0 9 8] -*?-j'W4 9 2<D7\s — K(D% i m&% 

iz s -e^-rH»B«« 4 9 3 # $> t» c ntt*tt»7f^-r 

<£ 5 ±13©ffi^S^ffl©fflttim?BA s ^ < & 5 ©T- 4 P 
SKSWS«©JRSS«f|^i(S«^KU*»4»^<-e*Si:V^ 

[0 0 9 9] :©H)(8««4 9 3tt, SI, S2, S3 
T-^"Tl5]^a54 9 6, 4 9 7, 4 9 8, £© 
SB#£tt, |5]ffi©fc«)©^---^'7-K J f'Hyjiili©«^li 30 

£&S&4 9 9 C©(f{Ctt, te*BlBjW^-r A*D 

OS. 

[0 10 0] ffiffl^'fA^Ds' b©«W©e*MlB: 
4$/£©{£*l Lfr& fc'&o 4 P S K SI*? 

*)S^*Sfc«>, {Sffi|5]^gBB2Mffi^I T ©rt^{i5i 
£CB£-eS*fc», C©««A*«tt*i£«fctt&fc 

[ o i o i ] m 4 i <ommmH4 9 3 ©&£f«BtiHRgis 40 

Cl©«?BH:#ttQAM©^iSt:jl5*©T*, [2 4 l©|s] 
gftRtt5 0 2©<£? CI3ffi1H^^£fftHtit4B5 0 2& 

Aft*fc«siw«©A##j; ommfcttZo 

[0102] 04 2 HTDMAJSCt!)/^ htf© 
«*&85»^©{§-9E«ia-cfc£. 14 1 kOi^li 
^-^4 9 2, Dni:ft©r- *?!Ji:©|18fc:#— 
^ A5 2 1 tfl&tt^ft, £©JBIH<K SiBe^ttSfi* 
n«t^. *fc7*-*yiJ4 9 2©$te&gBfcttHJ«*4:4& 50 
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to©ii]aHa55 2 2a»»tte,nr^s. ccwF^^ttSuiifi 

© (2n-l) 7r/4©{£*|©M^;£LA>j£{f2*l/«t 
O. «feoT4PSK©aS!S^t.»a6«A*B^7J#4. 

[0 10 3] &&C01 9©£l£{Stt2 3©HSjSS«W^ 
#5£tOOTE|4 3 hi4 4M^TiL<^l.. 81 
4 3fc^TA*Lfcg««*ll\;&[a]i&2 4£A»?, 
HJfflftttiaBS 4 1 Tfil»8»«$nfc«IlfS^© 1 -olt 

am*-* s. >^»jfflHeiK5 4 3t-i4i corns 

(2n-l) 7r/4©{iffl|BjWgi5©<e** s Aot < S#> 
to*!K HI 4 4©«tdJ5:IB*«jaffifflBISBffliai«^5 6 

i vmztiz. aisfg^tt3ifgiHiBS5 4 5 fcjs&tu 4 
»fiff$nT«3as«w^«»Eiis5 4tjse.n*. 12144 

©(g-«f 5 6 2©J:dtH©(ftffl*«5 6 3©{f-^h^n 
Wfl.©fi^£$tr. 4"f $ >^+— h 5 6 4©(p©$4 
«fc*vr«fc-5fc: (2n-l) 7r/4©{fc$B©fi^*>£ 

So cti%{4*ai5)W®jffliM^5 6 4 £ffloT8&&sm£ 
fcOTIHSSS 4 4ti t), t>7i;>ytsci:i:j, Oifir 

ffiS*{f-^5 6 5#» <£>iXSo Cfn^-y->^'J >^7fc— 
;i/Kt5;tC<t^ Bf«©(4ffi«^ 5 6 6 «5>*i 
So 3©{i^-tt;i/-7-7-<;i/^ 5 4 6 Sriit), VC0 5 
4 7Jc££*lS8a§?gE#|?££*l, |eJ^«[[5JJi§5 4 1 tC 
j££>;fiSo £5 bti3 9©#4$gC5Vr<fc'5& ( 2 n- 
1) 7r/4©^l©ff^* s ftat5$nSo C©f§-5§-£« 

c4SBf8#Sfc«fc&iEttfc^*#S£-css. «r© 
b#, m.m<Dm$ifim£znz>&mi4 i<Dmm&4 9 6tc 

^7— KSAflSCttCCt^ »2S«©*&**{4 
*S£#/£T"i5So 
[0 10 4] 04 0©J:-5fc*JB6 4 Q AM<1-5§££{1 
tS®^ B8BS ( 2 n- 1 ) 7r/4 ©flttl©*MSlT?jj*-r 

mamwiSM* 7 1 ©*©«<jj&fc*rbT©*{fcra6i»§ 

*U^D^ 4 5 2, 4 5 2b«feiSM«l±3aiS. C 
©fc«>®#© 4 P S KSe*-Ctt»3&«ttB£T?*fc:^ 
4PSK©Sgl§fi«S2 3T'*), *^B^©^^« 

[0 10 5] W±tt3^^^^Si©iKSI^||^llg&S:ffl 

[o 1 0 6 ] m 4 5 &*mn<Dmm®i5&mmm&.® 
A*i@iis2 4*e>©a«e^tti^jHtft«[iHiBs 

541!a0, «mg*#W£3*l5. ^1«3^ 
EES 5 9 1 fc«fc0a»$nfcA*^tt4fflt(taEBBS5 
9 2 fc:*5^^T±^3a«^B^5t«t »)^asi$n^3S^{f ^ 

w&%m£!gm®as 4 4^ii5iT-§fe±iB«g 
iSiSft^tt, (S[ffljt«s5 9.3fcae>ns. -jvco 
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547*?. (Dmmmmzm 2 mm®m 5 9 4 c ± «k 
mmzn, 5 9 3r-mm(D^.$mmmms^ 

t&m&^n, warnm****-?? <t 5 4 6 * 

»l/rVCO5 4 7C0«eS*u §WS*»*i:Pltt«0 

4 3lii3 9©*»-C*bfc«W©«*A©*©ffi«« 
$g£+)->;/ij >^£-£.5>©T- 1 6 QAM-C-& 6 4 QAM 

t-*k niseis 2 3©4PSK©aEM«-e*s£«*s 

£T-£3o 1 
[0 10 7]«C 1 6aflS#SCt«tt)»»**S^ 
S#Sit^tiE^S. H2©^{iglli£, 0 4 6C7* 
■TJ:5tSE»l 6QAMoe*jSlftn»r/8©(SliS:E 
*bT£H*5.fcVaH3**T&"5. 01 9©S§lg<t«&2 
3 H4 8C»-rJ:-5*163i«ia»6 6 1* 

JftSa^SSTfSS. 1 B5W&BR66 lfc-ttK 04 
ft5fe»;^7^^5 4 6 J:VC0 5 4 1CJ:»>* 

So 

[0 10 8] ftCl 631fS[lSS©^4i5i B ^"^S<>_^ 
fi**»&W0IS6 6 2hM08&6 6 3C«fc»J, fflli^, 
mm^W D , ffffS 6 6 4 -CJ*tt*fe*T c o s 2 6 
£o<£>o *fc*#»6 6 5-efcJ:s in29^<5- 

[0 10 9] s i n 2 0hc o s 2 PWIC b 

T, »HlB6 6 7SllHl6 6 8 i;*#»6 7 0ti!)s 
in8 e^<5. SHHS86 7 li;H!!gS6 7 2 i:»# 
^5con8e^<5. *bTfil»§§6 7 4Ci 
t) s inl 6flS^<5-J:tJ;f 1 BJMStfTJS*. 
[0 110] W±©<fc3ft 1 6 3Bfg*ac«t D, 04 6 
©«t-5*{f^Se*bfe^l 6QAM«^©£t© 
fi*jSlO«a**W*Ofi*^*«lHi-r4w i:ftb£?f 

£T- §• £ ^ V -5 o 
[0 111] SfcEB4 7©J:^a:E«ftl/fc«»6 4Q 

pmaffi«4 7 1 is^T-ravo^©-*:-, 

[0 112] i©MftbT2o©JSi i $)5. I" 3 '* 

*4 A*n*M&4 5 1©*©H 

©EJHttffl«tt4 7 1, 4 7 1 aS0ifM35^ 
tit), ^©I^^IE^IIM^S^* 5 "^** 1 

[0 113] liJLt©«fc-5£ bt 1 6iSfg**^<tf- W 
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4 p sksi^c i d asm 1 6 Q A 

M^'^6 4QAM©{t^©^2•K^S^^* i;, '^ 

[0114] ei±Bu<a^fci-5c*jBiB©iKau6« 
[0 115] z:©iS-&t^ — o©3£<tW-*f b^ftsS 

lr-^?iJ^IISft-t5. cf»S©T>7-^-i: 
if ^»«B©lS3 Xfffl$2 §<it!t£fStA bfc§(l^t±^ 

fci#»l£©, *ft f" 3 ^ h©Sl3 §<I«&£HSA bfc 
Attftl. *2, S&3^-*5<J©^t«Wi*£^* s » 
[0116] tibll 5<B WfeSSBUS^S?* }\,%m.Wk 

i g{f^crn«^»©-fl5?i»*^s»t^tie>ns<to 

» 4 o MS 2 §{g*H±ilS*Jt± 

^©TVT^fci&Sii-r^ClSn* b©fc»^S# 
£$£tigttgft^ftS&©T-&ft^#HDTV£*jii& 

b fc V> A* £ !±#'J>ffi < T *> tci** 5 ^ 3 o % 3 §4s 

^itB^^iiiD-rsit-craipft *)*.m<DM&m7>T 
«?<b-c#s. £©Kfc^iftiHfit*K7 i *$'?'*-®'S 

0 b* s $<ft4^^^^* , ^ >:g,<> 

[0 117] W±©^-5 C*fSW*TV-Bj3lt*6fflbfc 
»&x 3^©iS©KM-^^^ 1 o©m&©J!8$fc 
flf^T*lgttT*§, b4 1 t)i3SV^fci^5:^"4^'' > '5^ : ^ft 
3&m#&S. Hliii0!!T-li4PSK, »8QAM, 
1 6 QAM, 4 Q AMCWl^^bfcA 5 , 3 2QA 

M4>2 5 6 QAMT^IST-t5. tfc, 058-^0 
68(a) (b) ©<t^ft4fB*>b<K8«©ASK{s 
^Clfflt^^fH. 8PSK, 16PS 

K, 32PSKT-* *SET- * % . * fc^JEtWT tt'^Mfe 
40 ^©^ij^^bfetfJteieS^*^^ *» >-T* 
^"C ^ £ 3. iitiv^d ^ tfeft^^o 

[0118] (^a^J 2 ) fgffi&i 2 k^se^j i x-mm b 

fe«iai«JMtJi*i^-niEfiE*©^WtsSK: i *) BM 
ics&cMiu HaWftP^Ji«ii5:ii*nbfe*>ffiT- 

b^SS^J 2 T-Ji^^-ITIEt&^^WtirS^ftS^^* 5 
50 © i D ©^ 7 -ITiEf£*5: D 



23 

[oii9]o*6, %.mmm^* 

SOU S»)PiEW^i:«l«F^©ffiffl*©R?)ITiE<Z)«F* 
FsSS§gl©*t £ eJUMftj-fS £ i: t £BA t) UIE«£;fr £ «fc 

[0 12 0] £ftfcfli^5£: % D>^-v>*^ttD»-i, 

[0 12 1] 3ft£A;WM^©C/NfiIfc|5£Jl^>* 

1- itt*t»fiV^AAffi^TfS^T?*4. C©CN<I£d 
ttit. CN = dffi^ Di-jliSi^tiStfD,^, 
Da-!, D 2 - 2 (iS5fe$n^^o #£CN= CtUiiC&S 
tD^StlClS^^ CN = b©^D 2 - 1 *stiat> 20 
»K CN= a©B#D 2 - 2 *sjjDfc?»o C©<fc?t:CN#± 
#3fcoixT, B£^t£&I^Jl©^28^tt;tT^<„ a» 

* s IoTV^<„ C*l£EI8 6©eii£SglgthB£aJf£CN 
ffiOBI-CBiflB-r-S. — ««Jfcia8 651*18 6 l t^J; 
-5 fceSffiKtfft < & 3 sef»^©c/Ntt«: 
ffiT-rSo @8 5TiftB£bfcCN = afc&3:«Wa©&{l 
7>^^-4»?>©ggffltS:Lai:b, CN = b T-l±L b , C 
N = CT*{±Lc, CN^dfSLd, CN=eT-liLe 

^«±!g| 8 5 X-mM Lfe«fc 5 ic D l^-v > *;i/©*#B 

2 f^f . m A> £ B§ £, i5tDi-if + > *;utt— 

tt»er>7 1 ^-«fc»)8§«LcWrt©1H«8 6 3T-S4T- 
^5. 8§giL ctJ.F , g©^HT-(i^8 6 2 fc-^ftSfe 
»Dl-l^>*;i^#£T-£&. |3)«(3bT«^8 6 
4"?ttD,_:,?-+>*;H&s?i£T&» ^8 6 5T-iiD 

2 - 2 ^>^;i/#B£BjfEi:&£, ^©cfcdtCLT^ C 

[0 12 2] H^Wttfll^SciE^*. CCftti 

s 3i 7 -rriEw^3i > 3 -^-*sf^D * *i 
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^®^3{il-lJ-2.2-l,2-2©4o©tB;fr££*, > \±) 
{s^^Dx-i, D i- 2n D2-1, D 2 - 2 ©4-p©{f-if 

L-Ttb^-r^o -©a*., D1-1, d^i^iec 

Ci>3-y8 7 1 aCA*$iX, &<$\ iECCi> 
3-^8 7 2 ai:iJECC3i>n-^8 7 3 atcj&£ 

[0 12 3] CCfiECCi>3-y8 7 2 attl'JE 
CCi>3-^8 7 3 ait)*9i*«:3Z7— ITjEflfe** 

*;i/fc£D i-2^-^ >*;i/«t »? {£U C/NfltHjfc^T t> D 
i-itt*ip3i^-ly— hJ^TT*W4T-5So D,-,ttD 

^4. R!)ITiE*nfeDi-i N D 1 - 2 e^tt^8 7 4 

D 2 - a , D 2 - 2 {f-^(i^2 ECCx>a- 7 1 b 
<Drp(D&*£.^>3— &8 7 2b hgiJE C Cx>3-y 
8 7 3 bt J:5Kt»njE^Yb$n^j«S8 7 4bl:i 
5D 2 {f^{c^?tis K«S4tJ;0A*$ix5. EE 
E C Cx>3-^8 7 2btiIUECC3i>3— 7 3 
bck ^^-ffJTEf^dSiS^o d ©*§-£, '£Hig4fcj:D 

«tDSSM*n*. W±©«t-5tBI8 7(0aS««|ll±S-r 
1 T-|ttB8Lt^Pt«tSD 1 , D 2 ©2S©^ISP@ 
®«Si£fcoTo&,, c©i&B£fcfcK£in-<fc 0 3:!:, 

d 2 - 2 ©&^ 2»cDiftaa«jPSJi«liift4»-o-r^s. 

[0 12 4] ifelCiOfl|^*gfB-r*ttlBSKWrs. 
18 8fcfcg<i#8©:/D -y^iT-feS. 18 7 ©j£fs#8© 
&<tfl^£§<l Lfcfft 2 3 3 ©S#«fittJU mss 
« 1 ©El 2 1 T-aftre LfeSS 2 33i 
T-&£„ ECCx3-^8 7 6a, 8 7 6 bSriliPL/t 
tiifimttZo C©ig-e\ QAM^sS©^^^* 5 , HI 
581=168 (a) (b) CD«t-5«e4«4>L<tt8ffl© 

v s b^© a sKmmzmm-tz z t. t>x-%z><, $.tz, 

PSK, FSKSdSffeJ:^. 
[0 12 5] i8 8C^^T> g{i£*x£«*(;i 

a, 3blC<tt) x §^Di-ii:Di-2, D 2 -a, D 2 _ 2 ©4 
-offl{f'^i s o< e>^, ilECCr3-y876at! 
2 E CCr3-^*8 7 6 b£A27£ftS. ilECCf 
3-^8 7 6 at-li, Di-jfl^tfiECCfa-^S 
7 7 a£«fc &K&niE;*ftT'&JiS»3 7fcjaifens. - 
D x-zfl-^lilij ECCf3-^8 78atcj;»5K') 

!TiE$n-&^a5 3 7 tzmztiZo mmiz Lxm2Ecc 

73— V 8 7 6 b tS^TDs-iEtttiE C Cr3- 
^8 7 7 b(C43V>T, D 2 - 2 e-^ttffJE CCf3-y8 
7 8 b{c43^TMt»ITIE^tt> ^J«SP 3 7 
i>o MtifTIE^fLfcDn-as D,_ 2 , D 2 -x, D 2 - 2 {l^-(i 
^95 3 7ti5l%T 1 ocff-sf t) tB*>SB 3 6 £ •) fcB 



i 



(14) 
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[0 12 6] d©S£r, IWPWMKSC^OD^a fcfcD 

[0 1 2 7] RWCHigh Code Gain© 
iECCf3-y8 7 7a, 877bfcLow Cod 
e Gain©iUECC^3-^8 7 8 a > 8 7 8 b© 
HtKt)fTiEtg*©^S'J{b*h-5*SS^S. i'JEC 
Cr3-^016 5 (b) ©ECC Decoder 

^^CDW#CDWRF^^««F^<b*^H 12 8 (d) 
(e) (f ) fcjjVfTrellis Decoder7 4 4 p, 7 44 
q, 7 4 4 r£^fet^ITIE©#^^©*£ , ' v 8 ; 
^bSSCfefflv^S- J: t)» t)UiEI6*^* t) C o d 

tWS^&^ajjWai v>4 fc tofte©^^^M bt tt* 

[0 12 8] $fc@l 6 0, 01 6 7©7D^@tc^ 
"T.fcdfcSHSSPfc'f >*-U-/t-7 4 4 K£, gfe^ 
c ^>*-<;-A-7 5 9K, 9 3 6 b£l&tt, 01 
6 8 (a) ©Inter leave Tat>le9 5 4CiD, -f 

^>^-U-^-9 3 6b©^> 

^-'J-7RAM9 3 6 xf, rn-^tS^tti 

[0 12 9] CCT-llSWi)t«^£H 8 9©C/N 

5.B8 9C^T, B*W 8 lttD 
C/Ni;x7- V— b©i#4^U M&8 8 2(£D 

[0 13 0] AAI^©C/Nffitf'M<%^5^ 
ft, gTIE^©7"* — ^©^-5— 1^— Hi^g < 
OC/NfWT T* ttR t) IJIE«©^ ^ - l^-h^»>^^ 
A^3+B#©S*^7-U- bE t hWT£*l*$> 1*1*5* 

lcC/Nfc±t:TT*>< kD 8 8 I^tp* 
i -5 C C/N e fiJLT©*&D 
SfcV». egC/N<d©l^D 1 ft>^©Iili 

[0 13 1] C/N = d©B#, Di-itiP,5ITIEt£*J*' 

8 5d^t«icEthWTt%t), 



iftd 5 - 1/ - b # E , E t h £±0 * tftffx T- 

[0 13 2] C/N#ft±bTC/N = CC&ofcl8, 
Di- 2 ©1^ITIE&©^-1'-^^ 8 8 5 CCtpI" 

■C &D 2 -i, D 2 - 2 o£ 5 D»^ + >*^/©««tt^«« 

&«at*s. c/N©ra±c#w c/N=b'tcB 

10 [0 13 3] *&CC/N#B±bC/N = bC4oft 
CE t h * 7f U D 2 _a # S£T- 1 S ± "5 C * 6 . 
S^-eS*^. C/N = a£ftoTj&8 8 5 atofi 

[0 13 4] COiiCU, »t>«TIEt6*i©£»]<b4 

2 2 ««U lt4»©PiJlfe^* s T-#S 

20 btlZ* 

[0 13 5] C©H^, ^-*}8i§£«P{iJl©7-"-*# 
*?g bT « IHt^©-^* 5 ^^ § 6 «fc 5 

ifi t> ^«T•S^iT• cffli^ CUE*©** * * ;u 

[0 13 6] £fc, aSegmentf-iS'CTHV 
^^-^^BUffiSm©**!!*^-^^ 06 6©-? 

^ > tvi/spc * * 5 > f^mm?-*^ ? v 

-AEBKfsWBH D T vm^©®^* 1 "*^*^ 
r-^4High Priority Data D 
i-i t. bT0 8 8 , 0133, 0170, 0172 ©H 
40 igh code GainCECC Encorde 
r7 43atHlUfi«4 3©High code 

gainCECC Decoder7 5 8T-§fet 
^ 0 c©^T-(±C/N^bbt, <f^©^7-b- 
h#tl;t-t£.High Priority Data 

fttSGraceful Degradation©^ 
01 3 3, 01 7 0©SiSgl5 7 4 9, « 
SigP7 6 0{ifuiE©l 6 QAM, 3 2 Q AMT?*k «© 
50 *Sg{?iJ4-e^i>05 7©4VSB-^06 8©8VSB 
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T-£>8PSKT&Graceful Degradat 
i o n<D%)miX§t>tlZ>* 

[0137] mi 3 3s mi 5 6ic^-r«tots 

High Priority Data$2nd da 
ta stream input 7 4 4©^fflECC 
Encoder744atTrellis Encod 
er7 44 bt-High code gain©P,<5?? 
-^b^fTV^ Low Priority dataSE 
CC e n c o d e r 7 4 3 aCDo^T- L o w code 

igh Priority dataHowPrio 
rity d a t aco^^— U— <H£oW-& 
Cttft^S, ClCDfc»1S^CD^:rtJ*C/N©^b(C • 
SUTt), High Priority DatattS 

V^<f^©«fc5i::C/N©m#$(Ll^^C:fc^T 
*k Low PriorityData0^ttfl\ 
mW&£1t? 3. L#>UH i gh PriorityD 
a t attS£3ftSfc»iffl*:/ny *©B«fl|«ttlS£ 

xtf^bufciBife4s»e>n, a8tttTvf6i#s: 

[0138] ($mm 3 ) WTF*fBW©» 3 OgEKffC 
-3 V % T 0 B & # Jffi U fe A* '-6 K m -f 3 . 
[0139] i29 tt^Ji^J 3 O^BT» * . JOMi 

3tt3MBw©feaai«*^^-n/Tvjfca^^AK:ffl 

<^£0!l£^U iBW«P««©X*tttfl4 0 2tt, SB liB 
**-4 0 1 ©A^3gP4 0 3fcA*7U £*[hI 
SS4 0 4Ctt), S!l^-*jaj^2:r-*?yi:fS3:r 

-*?ij£#-gt$tu K^@s§4 o 5 \zx offiesfttB* 30 

[0140] m<D\t>ytm.4 0 6, 4 0 7 , 408 
* IS 1 Mft:t >3-^-4 0U |5Mt©fiSJ?E©Sg 2 nft 
x>3-^-4 0 9, 4 1 0, 4 1 1 fc<fc»)ffijS;*ftfcB 

[0141] CtL?>©4ffi©7 :; — ^©-5*,s SB 1^-* 
8J© 4«E©ff ^ffcfc, ^fi§§ 4 12CI1 413C 
J:&TDM2r5**©l$IMttC#»b3*i-t\ SBl^-* 

[0 1 4 2] S6 2^— *?>J©»^f¥©£gB4>L<ttl» 40 

tt*s»4 i 4£«kt>#*{b$*u sB^-^ajfcUT 

2S««l£i£&ft*. ^S^-^^'J©!!^©^: 

spt»L<B:igp{ii5.«s§4 i 5{c«t v&mfozti, mz 

[0 14 3] 3flf> £§tf-T2&fa«l 1TB: 3 offl^-^ 

a5 5t<ti3T>7 i ^-6i:1S3llS§7(C«tl3, S5S 1 0 tj* 
5 *«S 1 2 tc«t »? » SB 1 gftfcS 2 3f®3 a©9flHt 

[0144] Sg 1 5fS« 2 3T-f££&E§ 2 ltit) #S 50 



^M^P 7-2 6 4 1 4 8 
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r 1 0/M©7>rt2 2f§m. Sflflf©*®^ 

IB lWlT3-y-4 2 1 t«t DNTS Cg-^fe U<tt 
KNTS Ce^«©fij»«K©l!*ttiaj*4 2 5 t 4 
2.6£H£btt!*£-e-3. 

[0 1 4 5] SB2gfi£|3 3Ttt, *§r 2 ©ti(D7 
>^^- 3 2 T-§«tT, IB 1 ^-^WH^W 2 3 2 hlg 2 
r-*JiM4S2 3 3tc«t!3|glT : -^?iJhlB2 7 :r -^ 
?U£W£U IB2H«i^3-y-4 2 2 Ci t) x HDT 
VM-9*©*»«feft©8MfetiJa 4 2 7 %, L, < ttBMfeHJ* 
4 2 5, 4 2 6^H^L,tB^^-y-?.c 

[0 14 6] I8 3g«#&4 3flt *gr 3 ©^g®7 
>^±3 3T*SltT, SB 1^-*?PI3E35 2 3 2 i;SB2 
7 s — *ai|!£S2 3 3 i:IB3 7 ; - ; 5'^JS^a5 2 3 4Ci 

U tr^S^T^— ^»WHIffiffl©jBfl5ff«fiHDTV* 
©S?S»P^ffi©^IU*4 2 8£tB*7-r&„ B*ifei±5*4 
25, 4266, 427 iitB^flS. — «S©7^*;U 

TVMiitt, s*^* ^jamais 1* mig 
mm 2 3 fsa ufc»&* nts cm(D&mm<D9!k&Bi 

t)4 2 6i:bTffi©$tv5o 
[0 14 7] T-tt, <*tC03 0©SBlBtfg>^>:3-<r- 
4 0 IOXds^EIK:*-**** #tfdc£l¥U<i£^£. jB 
S»^JS©W»ff^{iA*gi5 4 0 3KA*3Fix> 
S&4 0 4tCige>ti?.<, #gg[e)S&4 0 4T-fc£t»-7 r M> 
-5^ >^SCfcJ: 5 4ooett^*tS. QMF^ 
©Tk^pD— 4 5 l fczlcsp-'W }if> 

4 5 2 c,t jk 

-y-r-y-yxu ><^gi54 5 3 , 4 5 4icj:!?, #*© 

^•(i^ifiD— yl^y^;i/^ 4 5 5 hSifi/W 7 ^ ;b 
^4 5 6CJ;!)> #*2k¥fl£«SiSffl!tgWS^ Bg LT H 
t V L «*t*3pfi«SifiW««^ I^UTH^VHft^tC 
$M«;**U >^3J4 5 7 fc4 5 8Ci 5, 

o 

[0 14 8] *¥**feigfl-fcfc, SilD-/^7-f;b^4 

5 9 tSiSv'W /U7^M4 6 0tiO, zk^FS^S 

46i, 4 6 ziz^tjv^y^y^u-b^-fifx, EE 
s®aa4 o 5cc«ie>n.5.o 

[0149] E®gP4 0 5 T-fctHLVd-^SrSB 1 ff$SgP 

4 7 i t-d cTss©«a©a«ftff^s 1 mtj&4 7 2 

i^lSl^-^^iJiiUTtti^-rs. 
[0 15 0] H u VMB^H:*2ff«8gS4 7 3T-JE,®$*X 
»2tB*95 4 6 4fciSe.ix4. H«V t <g*i±*3EE«8» 

4 6 3t«tt)E*i#n»2aiijai4 6 4'>.as&iis. h 

„V„{f^tt^[elS§4 6 5 !) XfffE«MEIMftlS9 (H 

„v„i) fcjffinsif^^e^ (h„v„2) 



(16) 



|¥ 7-264148 
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tV H„V„lli^2tti^4 6 4^, H„V H 2i±^3til 
£354 6 8^?>tl2)o 

[0 15 1] *tI3 lSffl^tSBllB*^— ^-4 
2 1 SB 1 W&rzi—y- 4 2 1I4H gfe 

0 ICA^Lt^^^^S 0 2ti^^7>7 
;i/£JSPV^^<*ftSI5 5 0 3tC<fc ^ BuM©Hi_Vi.fe^£ 
«JftUfc«Iliiitt**5lllK5 0 4 i:m*SI55 0 5 C«fc 
t)lfflffilt*^^SbTNTSC«^©lj»5 0 6, NT 
SCfi*T?^h5^^Bli©lB«5 0 7, KTV© 10 

yjmmomms o 8*>l<(£. 70-tvo^ ^ 

* 4) L < tt>f > 9 P-*© 2 o©t£»£©* -f 7 
#a^S. jfe*ftt»NTSCO»^5 2 5*i:-afflli 
£££ 1 0 5 0##»*>fta. 7*5?^ 5 

14>6©4PSKCD-lll©ri?*;i'TVaMStebfc 
g i 23fcfl 18(6^3-^4 2 1 Ci 

5TVB«*« B^T-^2»o &C8 3 2ffl»2Bft 
-3_y_©:/p •y^i^ffl^tf 2HHfe:r3-**-£ 

^gP5 2 U9A*U ^lff*SP5 2 2fff«$tls 

H-&t>SiS° — )X/ ^ 5 2 4 {ci ^ Hl 
V^ftWISSn*. D 2 e^tt*2X*«B5 3 0 «fc D 
A±>U £-SII3E§5 3 lC«fc>> 3^©tefCflfSft> 
»2«iR«5 3 2 i:»3»ft»5 3 3fc, g§3ffS9S5 

3 4t«tt)^ff*Stfs rX^^V^Sft, 
-^«r>*5 3 5, 5 3 6, 5 3 7£«k*)2{g© 
U-vrU hil&iK a*^W^7-f-«/^-5 

38 ilD-/U7^W5 3 9,ifi/W^^ 30 

*nff»5 2 5-C-in#^ns ^-1*>^>^5 4 

ffi*fc&tK ftliW5 4 3Ca66nft. H H V L <g^i:H 
„V„ie^tt»P*S5 2 6£.fc»>iiD*$*u *- ^-fr 
>7«;>^»5 4 4 t7jc^W^^7^f;^-5 4 5C 
«fc t) 7K¥W*Wfte^C fc t> JQH§§ 5 4 3Ci5HDT 

H D T V^©il^tB^ 5 4 7 3 ft & • ^ c 
DNTS C<i^fcai±>2ft&o 40 
[0 15 2] 03 3(i1£3lB«l^-*-©^ D ^ 0 

5 3 0 5> A* U*Wi«?3 -^-j 5 2 7 C ± 5 iu JE 
ffi^ItHDfftfS4^^5» D 3 fe^{i^3X*gB 
5 5 1 £ 5 A* bSrtttS&BWfeT 13 -*'- 5 5 2 C £ t) 
t-*X^5>^K joiU t ^^ftH„V„2{ 3 ^* s 

n * . - ©e*«* H D 5 5 3 

5 4i*)««l»«KI!Wfe^5 5 5#m*$ft*. 
[0 1 5 3] ^tCS2 9©^t-Mftfc^*^ 4 0 10 50 



[0 15 4] 0 3 4{±^-^sa?'Ji2-r*s>t)v sbi^-* 

D,^^-*^ D 2 fci3r-^JD 3 !:60 
0NTSCf+>WLl, L2, L3, L4, L5> 
L6t6o©HDTVft>^Ml~M6h6offlS 

-HDTVft>^Ml~H6$T©W^ B£B 
fTCWCD^Ll^^Le^TDM^ft 

0 1 1 f t V^il'OHi.VLi^ii?'. &£D 2 <a 
■^©h*/-f >6 0 2tSil?-t>^M:iSt5ffl 
._ilft>^®HDTVhNTSCi:©M« 
lo$!K HtjM©HL.V H ff ^^H H V Jf^ilHHVH 
ii^S2l5. £feD 3 {^§© W>6 0 3Cttil 
f + >^ffl^-^-HDTVMf«SHl, -T^to*. 

El 3 0 "CiS£0,§ LfeHnVH 2 H 1 £2!2>. 
[0 15 5] C3fSlf+>^''® TV ^ SRlfc 

1 jS^7 ; r3-y4 2 1 ©S^T" A£&o-fl§!©gfe^ 
tt0 3 lONTSCfclXtt^ KNTSC©TV@t 

2 mOkx- > n — ^ 4 2 2 * *oWS©«S#tt^* > * 
;H*«»?L&»-&*l7 r -^^ Dx©Mf >6 0 
1 ii^^-^'J. D 2 ©h*^^>6 0 2©fs-^5-&BS. 
LT^-V 1 ©NT S C#ffifcP]&#»rtS®HD 

[0 15 6] M7>rtt#fltiST'#l'^3§(5i 
4 3hS§3ii<§^3-y-4 2 3 4fc^l*iiitt*©--« 
©ge#ttD,©K^-f >6 0 1 hD 2 ©F^>6 0 2 

[0 1 5 7] H3 SfcfcB'J©^^ >©$!$"£-&£. £T 
NT S C©^ 1 *;H£L 1 ClSS£ftTV>£. d 
©LI t£D i«^©» 1^A^^>©^^ 60 
l©(ft«lC*»)x fta»fcNTSCBB©^f 

AoTV^?»„ WCHDTVOllftV^iiLl fcM 
lt;^f!l^ftTA^TV^?>. M 1 liHD TVtNTSC 
k©^««T?»!)x D 2 ffiF^>6 0 2ilb-^> 
6 1 lCWSfcAo-CVN*. 3©8^6Mbps©NT 

2fS©l 2Mbp st«tS. LI iiMlt^MSJ: 

1 8Mb P s©^* s iB2§{fi^3 z^m2mm^~ 

f4 2 3^^IISS^feS. SS£»**ft 
T^*E»#tt*ffl^«l 5Mb p BCflWtHDTV 

EHfli^tsia-rscifctf-csft. ue^tia3 5©Ett 

So C© tS ^ 



(17) 



<ftffl¥- 7-2 6 4 1 48 
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S 2 H±HDTV©^^7>^;i/tSfBT-fe?>o £ 
7c, ^-A-HDTVIfBL 1 tM 1 i:H ltC^-fOb 
TM&£*t3o ^-yt— HDTVO«^flHRJ4D*©H 
^-f>6 0 3, 6 1 2, 6 1 3*fflV\ NTSC&6M 
bpsfcRSLfc»&. ^lt-3 6Mbpsin, flE«8& 

ns<t-niiifcaiSffliaji©*3te»tt2 o o o*©^-^ 

-H D T V<t^*eslT- £ 5 . 
[0158] §3 6©BEgEfcfcD 3 T-6-p©*-i' A 

TjVfo NTS CE«B9S 6 M b p s C«S 9 
fg©5 4Mbp s*M5j£T*§£o d©7~©<fc OffinH© 
*-^-HDTV££jgT-£3. 

[oi5 9] ei±Mu jas(ge^©««[<Dzic¥t>b<tta 

git©2o©{l^S*ffidci:(c«tt), MvmmRXt* 

[0160] i49ii^i ^—^m<D7}cw-mms^ d V1 

i:Mfifl^fI^DH 1 Stf^2 7 i -^?iJ©|5)l: < D V2 tD 
H2 , ^3^— ^?U©Dv 3 i:DH3ffl{f^EMllS^-rc £ 
©*§^T, SIl^-^JOSifid&ff^Dv^NTSCtf 

©ia^T vft^^AoT^ •? $ i zr—?y}<D7kw-mmm 

T>7^U*fe-3T^fe^S6l£e»2 3tt, NTSC 
f©fi«fIf4S4T-#5. Sifi, 7k¥©H^lRl 

©l«E7>rt44'dilgia2 3H:, MK, L, 

Olfcfj, SS 1 g*S« 2 3 fcfflVVfc*^ T>^©t&±> 
Ct5, — JtttNTS C#, ftSt'liNT SCtHD 

[0 1 6 1 ] g| 5 OliTDMASSCbfei^ ^ 

h 7 2 1 ©$fegSgi5JC|H]Wa5 7 3 1 
7 4 1 ifimftiotlT^Z. X, 7b-A©^aSa5lC{i|SI 

«Hm*SB7 2 oamj-^tiTus. c©»&ti\ 

A7D9hf^ 10©^*>^#f!|>)$>T£;h, 
09*. tt, I l^A^Dyh75 Offlft 
>*-)V(Di£:< ffltmmONT S C, HDTV, X— 
HDTV££§£.ri:#-e§?>. £-^©*-f A^Dy h 7 
5 0~7 5 0 e#^tC?*AZ:LTt,">S„ SE-dT# ^©Sf 
i&wa^Jg©*^ A^.O y h£ffl^TTDMA;£:i£fifc 
ItSS^ ffe^haibtNTSC, HDTV, * — 
/^-HD T VOSlASf? § tV^Mtffe^. X, § 
fgfl U*)7>cqzti«T>^^T-^ 1 9tm m 2 3 * £o«|£St© 
S CT-Vgf ft«i»7>rtiS?>, HDTV 
SS4t§5. Ig2§{g«3 3£1-5£:(£8¥&Jg©;*- 
;t-HDTV&S4f5S. S§3g{f«l4 31C-T&4:;* 

5 0©«fc5ftIBBT-, A—* 

<, 04 9OJ:-5ja:a«!«*(0«f|HI^*4>pIffi"efeS. 
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40 



HDTVi^SfT-?^. 

[0162] ti±xE^fe «t o izmmm 3 c i *> mmmm. 

gSHDTV, HDTVfcNTSC-TV©3o©gf 
©W&eojfe45rs;^;uTV»Sit)»Rlt6t:j&5i:VN-5» 

[0 16 3] *«iC<t5gr*QAMSSRQ 

[0 16 4] Sfv 1 6SRQAM©X7-l/-hBt. 
St5. HI9 9Ji 1 6 SRQAM©|g-9-,^©^^ h;H3 
T-SSo SBlftlEtCiSVNT, 1 6QAMOi^ ff^ 
8 3a, 83b, 8 4a, 8 5, 8 3 af©#16^© 
ff-9jA®nPHtt«llllffiTft ^T2 5ffe5. 

[0165] 1 6 Q AM©{i^j£8 3 attfiSftttt© I 
W, Qttcfc D <5©gggftC$>?,o CCT-16SRQAMC 
TT&ti^r, n^7Hi:««t5t, fg-ff j& 8 3 afcfc 
^7MI, ffi^«fr£©8§«£n<S©ffiB©{t^.ft8 
3^Sf»$*S. C©*^ni± 
0 <n< 3 

T*&3. -*fcffe©e^8 4 a, 8 6afey7 h LT{§ 
f,^8 4, 8 6 ©«[Bt:»»1- S c 

[0 16 6] £§l^-*?U©IS*)*£Pe 1 i;1-£>fc 

[0 16 7] 

[SI] 

35 



PC1-16 



4 Ifta/ 4 1/25" ) 



19+n 2 ' 

[0 16 8] S§2^-*?y©p,t>^£Pe2 

[0 16 9] 

[»2] 



PC2-16 



= J-crfc/ f . 



3-n s 



3-n 



[0 17 0] £:&*. W:36SRQAMib<H32 
SRQAM0I7-U- hfcttgE-TS. HI 1 0 0 it 3 6 
SRQAM©fi-§-^ h;H2T-&£. ^lftPSt*5V«T 

[0171] 36 QAM©{f^,&8 3 atiUfcMMJ:.!) tf 
©Si»c $. 4 „ d ©fs-^^ 8 3 a tt 3 6 S R Q AMfcfc 

^&^©{I^.^tt->7 h LT<s^,£8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 4: 
50 ta 5. 9 V ©ft fc 9 0 £— o©{f •«§• 



1 



(18) 



i^p|jp 7- 2 6 4 1 4 8 
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[0 17 2] 
U&3] 

Pel -32 =— erfc [ 

2o 
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=T crfc (l¥ x 

p c2 . 32 =^-crfc(-^ 



W-TST 




10 



5-n 



r) 



' -ln 2 +2n+25 

[0 17 3] il0 1®C/N~x 

bittx7-V- bP e kea*©c/N fc© 

*£5£©3 2QAM©X7-l/-b^t. 0 5 

ttrc^— v— b#l 0©-l. 5*©ifi»£*5-r. 
HacSRQAMC^HnSl- 5 i:U 1 

v _ bA si o- 1 ^:fcV^lM§s9 0 0©3 2QAMfC*r 
UTC/Ntf#5dB-r*»o-Ct.D 1 ttWf©*9-V 

[0 17 4l*tn=l. 5©^-&©^2PgBD 2 ©^ 
v-W-btift^9 0 2 atf^W. ^"''-^ 
1 0- 16 t-i3V^T> lt&j»9 0 0C^-T3 2QAMCJt-^ 
TC/N£2. 5dB±tf&v^|s]^©x^-v-b7: 

B£T?S&^. ffl^ 9 0 1 b ^ ® m 0 2 bfctn=2 • 

■r. ^nssfctoi.h^^-v-b* 51 o©-i. 5 

*OiCm2 2n=l. 5, 2. 0. 2. 5©l$s 
3 2QAMC!fc^Tft«D,tt5, 8, 10dB&«£ 
tlx D 2 I±2. 5dB4&<b1-*. 
[0 17 5] 3 2SRQAMOt&Cf7Mnt«ft 

^_**JD,fc!|2^-*MI>»®C/N*fcBll 0 3© 
bSnfcC/N<oB8«iat^-r. HI 0 3fc*Sfc 
B^MivC, n#0. 8W±T-fetlS, 
^ g ! jfijD , hS§ 2 5*-^ WD.oe*C*«* 

*6. ttoT, 3 2SRQAM©i6n>0. 8 5©£ 
ftTT?»** t *4. 16SRQAM©1^X7-V- 
M4B1 0 2©C/Ntx7-V-b©«»^ l: 

1o°17 6] H10 2C*5V%-ClBl«9 0 0B:l6QAM 

90 1b. 9 0 



20 



30 



i cizztmiT-tw^n^ ■ 2 ^ 1 - 5 ^ 

1 8© »^OX7-V-^^. ft^9 0 2 a, 
9 0 2b, 9 0 2 cti&^^27 : -^^Da©n=l. 

2 1 5s 1. S(DWj$V^-U-\-*7Ft<. 

[0 17 7] 810 4ffl->7MntC/NOi»Ba 
1 6 SRQAM©S^t->7 h*n*«lb**&»^ c 

t ^ 2 7=—* ^iJD 2 © C /N ©fit bfe 4) ©7r$> 5 . 
|10 4WI§^ivt:16SRQAM©^n> 

0. 9-C»n«*»l«©»Jieai* s ^tli:*4-i:#*' 
#5. fiLt*5>n>0. 9&e>llieS#*4t5. 
[0°1 7 8] CCf^W^y^^TVCMSt 
S R Q AM^lffl bfe^©-^^^. mi 

0 5t±m±ffi^©^t^>^t fcSWT>7 "^ i: ® = 
Mt. ©^l/'<;vi:©l5«l2*^'*"» tt^9 lilies 
7>rt©«^l 2 5 0ft ©I^©§i7>rt© 

S ;^;VTV*jai*5S;K:S3^TR***T'SfcS*©** :t 
7 _V-b610C-l. 5ii:KSt5. i«9 1 2 
tt^-f XV^**"U JiR9 1 0ttC/N = 15dBC&* 

~©L=6 0mi 1 eCJUuat^-C^^^OHDT 

[0 17 9] U#U ^^©§<§^©^"^ 
mWCC/Ntt5dB©rtreg«rra. C/N(ft#Htt 

c«v^»ett«fc*v^ tc/n #®T-r a t a*c h d 

*a**u 6 0mile©«©^©WE§if 

[0 18 0] *»3 2SRQAMtUSi 

6 8tipt8-VSB©i6, il®^^ 1 3 3 ^ 
01 3 7ffl*^«t!3 3Jf©fi§Bi:fr*o *HBflD 
i_j.t?MP E G T S C{1^££ D s 

^l-2PgBD a-2-C-N T S C*©fP»«l«T VJ&t>£*I 
*) fg2P§Jf DaT-HDTV©]*^^^-^* 5 ^ 

» So wis-kb i o 5 iza^xm\-mm<vv-t^ 

U7&&9 1 0aOivC7 Omi 1 e 
Us »2HSJitt9 1 0b©J:-5fc» 5 5mileteM 
-f'#3l1-S» @10 6©3 2SRQAM©*-^x>J 
7@liC0S^©^-t^x <J T©B»©a^ $7p1 "° 
il06K3>Ka-^->U^->3>^ H5 
3 fflit- f^x ij 714 i *5 i WCItl bfefefflffe 
5.H10 6CUV^W7 0 8, 7 0 3 cs 703 
a, 7 03b, 7 1 2tt#*tt*#5S;©3 2QAM©tt 
_K^i>j7> JS1-1BW1D K**V7, 
2P§JiD 1 -2©1t-t^^ , J7's »2BJiD,©*-^ 

50 i'j7, m&-7i-v?m<oy-vx^VT*7Fto -© 
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0%s V&kl5£.<DZ 2 QAM©tt— tT^aHJT©^— * 

[018 1 ] t£&7J5t©3 2QAM©tti8*5STtt*@ 
±6 Ov-f ;U©1J— K^^UT-SS^S*. b*>U 

[0 18 2] b*>U *£PJ3©3 6 SRQAM£fflV\ 
^l-iPggD.-aT-MPE G 1 VV- F©ft«TV^5: 
Sl-ZKlD^T-NTSCyiz-KO WTVfigM 
3S«U *2BJiD 2 THDTV£Dl«j«TVfiK«-S36« 10 
■*-*£fclC«fc!K HI 0 6©iol:|5li!S^U- F© 
HDTV©it— tTi*JiU TO^g^Sv-T^i'jNtSfe 
©©, 'PffliSLfS.yi'— H©E D T V©it — tT^^- U T<D 
*m&l Ov^i/JSLtjfc^U <£8?^iK©LDT V©it 
-Mi'J7tt i ST-f^tsti^M^th 
£. 121 0 litis? h77^^-nt.Klis = l. 8 
©*8-&©1t— fcTy^UTS^U Ull 3'5(iEIl 0 7© 
it- tT ^ai 'J 7 £ffl«T- b tz *» Oft . 

[0 18 3] rc^tCJ:!), -*ifct£#3Er5$T?fcJu 
SMS *ft#^ll6*C#^TaqSE bfcSe^lfeJteWC* 20 
^T**»lJ8©SRQAM#S&»rrS£fcfcJ; !K 

d>& < t; t> 19^ bfc-y— t:;*^ u 7te iz is^x £f 
<D&m%kT'tpm&m.i> b < mmmm^u- yx t 

SSUBfcfflv^ 5 c fcfc <fc £©Sii^f6Jfett*«*ilJfc:«ii> 

[0 18 4] ^Bfc^©7*y*;i/TVtt2l*5STtt 
SiBJS:HDTV5WS«|fc««M«%t,oSe#UA»tta* 30 

a5©gfi# b m-h&t- # * *^ fc„ b b *^hj ■? «^ 

3fe©NTS C^PAL-^SECAM^SW^MOT V§t«5: 

n o t v > § sft # *> 7 s t? * ;usd*© » & *g»-r * c ^ 

tit), T^MDTVMCfffl^NTSCyu- 
b* t> b < It L D T V V V - Y X fcfc fe 5 #§{t Rj tl fc & 2. 

[0 18 5] PH^ft:iBSfi#»tf*it4fc«>TVaie# 

[0186] fcifflSSMftK^U- K©§<3%«© 

®*(±n=2. 5 ©*§-&, 3 6%ft*73 5£t.ritbTte* 

ts. te7ct^DTS{i#* s tf^5c if-t^^iJT© 

*#«&7^*;i/TVtti£©*;&as^*ac: h^^T- 

[0187] $T, 0 1 0 7© 3 2 S R Q AM©if— bf 
7i'J7iiC^5J;^l:; nt!L<lis=l. 8©H-£ 50 
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&❖©;£& SS^HDTVfWtNTSCTV 
S^M©^^«^©«6^*©^^ *fl»tcjft bT n 
*fSU SRQAMOD,i:D 2 0'tf-K7xiJ77O 

3 ah 7 o 3 b**a«t*f^K:a9!«-ra^. tci t>, § 

[0 18 8] zvmtr 
n> 1 . 0 

©B#, ^©.fcS&a&SAqG&iiS. Wi^Xs 3 2SR 

QAM©t§-&nfcfc 

Kn< 5 

mmz. bT 1 6 SRQAMCl^nli 
1 <n< 3 

[0 18 9] C©H-£rEI9 9s HI 1 0 0©<fc? JCS--? Y 

16SRQAM S 32SRQAM, 64SRQAM!:* 
^Tn#1.0W.±T-ifcftl£v Hfe±«3SllC*5^-r*^W© 

[0190] s£tt«nfttift<fefi^seasb&»^ftK«i 

b< fcfc{£#j&tBSBt::*>{7\ ^ti^ng^^-^U, SSI 

^-^^jh isX*macDfcmj3&&m^x&m-fz > t:, 

Iz m V > 5 t it - bT * u 7 # & t v >-s ^ *s & 5 „ 
[0191] ^SS^J 3 T-ttE 133 iZTTsTto lz 

K^l!l#l.(TDM) ^StiS^to-e-CTDMti 
Sit^+>*;i/^i9fltv ECC Encoder74 
3aiECC Encoder74 3 bt:St<t?f:2 
ocit^-v >^-;i/©cc-5'— ITIE©n— K^-f >^MS'l 
{btsctci^ &-?:7^*>*;u©@|fi6fc:g£ott 
^tte^l©it^-v>^;u^ti-^-r^i:* s T-gSo c© 
B137C*tJ:^C4VSB, 8 VSB V 16 
V S B © V S B - A S Kft-Sf© 2 OGDIt -?=f- +• >^;i/© 
Trellis Encoder^© ECCi>3 — ^*— ©Code gains 
SKAT*J:v>. BUV>|ftBliB:«3®-rsiU6W6©iai 
3 l©85JB^i:(5jUT-$)i.fe»#B&-r2>o 
[ 0 1 9 2 ] 0 1 3 1 >v ?BI&tt£JBft?f£&a 

■CHI 3 7O7D-y^§lieiggt-fe5 0 GjS^M© 
ji^ff ^l©U p converter; g^sli©D own 
convertor ^IS^S^S©^ 

T*$.S. Pl«CbTi8 40lS,I3»S4y^f Alii 
1 5 6©feiiv-^^Afc(5]^f!£T-feSC:i:A s t«^5o 
S&WfiRSlB^fcbfci^^tt, Bll 5 7, 
bfev>«^ttHll 5 8©«t-5J6t«JEKJc-r«ii:3!i t T& 
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[0 1 9 3] mi 0 6©->Ul/-^>' : ^^ 

|fflfc.5dB©Coding Gain©^£^>ttfciS£r£^bT^ 
5o SRQAMIi "C-CDM" ki«nS*»«Ofi 
^^-^ffl^S^ (Constellation-Code Division 
Multiplex) fcrectangle-QAHCJfcfflb&fc©***- C 
- C D Mte T D M ^ F D M t^L b Tz&MibJS&t & 
5, 3— K fc**fcb&«**=>- * c k c * 

[0 194] C-CDMkTDM*a»'&*J*fe 
g|JEt«*ffl^fc* J ««aR^«***S; (FDM) 4:tt* 

NTSCSSCifB^^ h ^ A 7 2 5©.fc-5£JS* 

2 2fM. *7-©^'177 2 3^©^U7 
7 2 4tttWS^S<*^ *sS^©W&»l**fc 

^lt2>^S* s feSo C©H§^, HfcSVr.fcSC**©* 
*>jT7 2 2 S»»t5J:^C»l*+'JT7 2 6fc*2 
df. + 7 7 2 7 L*** 1 «* 7 2 0 fc* 2 fe^ 

7 2 les^"^* 1 ^"^' »Hb*7 

2{g ^ 7 2 l CiD«Ei?5'J^*Hi*t-Sl3t 
SChti'K S»FDMfc J: 30 

[0 19 51 3CT-S1 3 4tt£*©*3K3 2QAMS 
jgv^»&©eis*-*-- >*;UA©£#tb^# 
*£^fc©, MgLttThreaholdltt-y-^ + V^^B©" 
«Theshold2CJfc^"C 4-5 dB/Jx* <t AV^ fot 

j. U»b, d©*^, §{i(g^©V^* s Theshold2 
^Ttfc^m^*©***^^ 2 ®^ 7 2 1 a© 

aBwsi-e*-r(g^©^^<se-e**<*^ m 

1 7 2 0 a bfrSHTe * & < * ^ » 2 40 
pgjgfttiSS©*b<J§v>ffl<£bA 1 §{st£ r & Vv ° 
[0 19 6] b*>b, #«91*JB^fc*^> S10 8tC 

wt«cif* 1 ^ 7 2 0CC " CDMCJ:9f& 
jfilDl-*. ioilt©»^^^>* J1/lofAl:? 

felCflSHtfUt©***©**- 3§2<1^7 2 1£32S 
RQAMhb, WV/^lofB©«lt*lfe 
^©MttThersholdZfc^fc)**. fcia^W^^h 
reshold- 2CT#oTt«re*<K«*' mmm 

*-e»-r*2e^»7 2 1 a©*fc*^ 50 



;H of BW^tV^A^IftSfc^t 
v«# t h - 2 ©<f ^ u v t * S * i: 
[0 19 7) -%(Dy73-*>*M^mM®M®f8.ft 

d -ommftmm&mn^&mx- s s b^s 

(§#Rlt6fcfc4. ^2<I^7 2 It. H»©#**B^ 
it, tf-t^'JTCfeliittf*-*- HDTVffltS 
«tfl 0 5 0*CD*Hf. 5 2 5*tiQX.T, C-CDM 
£«kt> 7 7 5*©1t-t^i'i7M0to5. 
[0198] ZCi^Cbt, FDMfcC-CDMSSa 

*tii> 3(DWDMCit)20©1t^+>^ 

[0 19 9] ftGTDMJ:C-CDM6a»^tffi 
811 0 9CSt«C7+D 
^TV«*fc 7 3 2 ^B*«>lM^gB7 3 1 A 5 
*¥»*»7 3 2 ©<f^b-<^#fB^'^ - 
©^P^^^«^Stt^^i®® tt±1 *' $n;fev ' :ii::& *' J 

*¥»»ffl7 3 2©JHIffl©2K¥»»lfll«B^ * 
V 7 3 3, 7 3 3 aClSftr-i'. «*.ttHHfa*«S 

* ass**^*"?*- < ©^-* *ai s - 1 s s. 

£157 3 5, 7 3 SaOWMCHMS-a-TfflMWWHH* 
D ^7 3 7, 7 3 7 a*»tfC*I^I«©»**»^ 

So 

[O2oo]0i rottc-cDM©Jsaia-e*5. 

X, 01 1 l&l 6QAM©l£?St!S©C-CDM©3- 
HIlDiTI^U HI 12tt3 2QAMS«©3 
-Y^Mtm^to Ell 1 0, 11 i^t^^t 

2 5 6 QAMtt*U 2, 3, 417 4 0a, 740 
b, 74 0 c, 7 4 0d©4-3©J!C#W-e>fU ft^ 
4, 1 6, 6 4, 2 5 6^©-b^^ > h**^>» 3I4JI 
7 4 0 d© 2 5 6 Q AMO«9jS3- K 7- K 7 4 2 d 
(i8 bit© "1 1 1 1 1 1 1 i" -n*2b 
itto4o03-F7-n4U, 7 4 1b, 74 
lc, 74 1d£#f'Jb, ft* Is 2, 3, 417 4 0 
a, 7 4 0 b, 7 4 0 c, 7 4 0 d©te*J&**7 4 2 
a, 7 4 2 b, 7 4 2 c, 7 4 2 d£4r* "1 1" » 
«11" "11", "1 1" 5rfflt)^TSo fr< bT, 
2 b i tfo©tt7f+ >*;i/-r«cto*. tf7*-v>* 
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39 40 
5. HI 1 1 tt 1 6 Q AM®ttaUK®Attttfeff9EK 
*jj*U II 1 2 (£3 6 QAM©JS3BKS^-j-. C-C 

aaS^M^fi^SC (FDM) ^«rH«-S!l*a*SC (TD [0 2 0 3] t7f t>^2©Pe 2 - 8 B 

M) cfcfc J; »k Mtc-9"7'5 L -v>^^A s [0 2 0 4] 

i: 1^-5 4. £3 UTC-CDM^iClc: [»5] 
•tDffl/V^a^SSftSia'et*. Rectangle-QAM£ Pcz s - 1 erf c f S>S 1 

S^JxIfftCfOQAM^PSK, ASK, ^LTffi 

«»«n«t«9jj!ifc*ftu fsk^pi«^^s^t-§ 10 

4. [0 2 0 5] 16-PS-APSK (PSS) ©t^ 

[0 2 0 1 ] m«SSJB©8PS-APSK©-tf-7?-* -V >*;H <D^— U— Hi 

>*;n ©317— U — M* [0 2 0 6] 

[0 2 0 2] [ft 6] 

[ft4] 
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8 
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[0 20 7] V^^^^frKD^-Xs—Yte * [ft7] 

[0 2 0 8] *20 

pb-k -JL erfc/LSiLU JLofc / BLS&UJ_ ( < Sl + S2 > 5 \ 

4 V 2o / 8 \ 2c / 8 ^ 2o / 



[0 2 0 9] •9-7 p ^-^>^.;i/3©^5'— \y— Hi 
[0 2 10] 
[ft 8] 

Pe3iO=J-erfc/'-525\ 
2 V 2a / 

[0 2 1 1 ] X-M^r^o 

mmm4) \>xr^m<Dm^(^>—mMm^^xmm 

[0 2 12] El 3 7ltnmm4(D±fo(D*>?.7 : -l±mT-& 

soiifiW4ttSQE«3T?Kwufce3as*tt*jiii±ttjs 

T?iftli8LfcH2 9 i:©»V%fct, 3JHSffi©7 , >7 1 *-6aj&* 
Mi±eSSffl T >r±lz & o T ^ i: &§{!$&©&❖ © 
T>5r:h2 la, 3 1a, 4 1 a* J %±feigfflr>^^- 
£&oT^£j£©**T-&5. ^ ©fte©l!;{t«:*-o fc < |b] 

V\ afe±S£^©«-&li^{fT>^^-6 afcg<f#SSi:©S§ 

Mifimm t & s . asgitc tb % &mwkt£mmm%i&m < 
£ < «ht- § -r &«is-r s ^ t itx- g * ^. 

[0 2 13] L*L*#6W©£i£«iE&fliV^»^ x El 
3 7tD,t?tiEit7>Tt2 2 a**fe3£l 343*1 
2 3tt*B6 4QMAS»«^t» KttXJBl 6 QAM 

mmm^^^mvx 4psk^- yx-wj® uki t 1 -* 

yiJCDD lffi^-SrB^f £>©TNT S C©TVOTtf»?> 



n5. t*^T««#g<T*>*«?ttiftT?TV^fe:|®8 

[0 2 14] SCtfgl!:7>rt3 2 a#fe| l ^2S 
<ffc$3 3 ^tt5J»««***WHiV'»fcH>£?& 1 6 * fcfct 6 
30 4 Q A Mil ^* h% 2 ^-^ ?U hSg 1 Wt®mX 
?HDT V{f-«f#t# £>ft6„ ti£oT|5]DTVSM^HD 

[0 2 15] — 3fr s ^«fc&3j&«i««£©7'>7 1 * 
4 2 a £ fcogg 3 S« «K 4 3 tt««A»SJB 6 4 Q AMI 
^©«HCa#«e»K-efcSfc«>JS^ 2, 3, t 1 -^ 
5UD 1 , D 2 , D 3 £^§1 Uj@S58?&«HD T V{g^# 

-HDTVfMf?S. 
[0 2 1 6] £©»£©ffl«ft©E«:SasB:B3 4 % H 

40 3 5, Bi3 ecDmzm^xmm&mwiwzmtiimmmiz 

K5*^itSc4:t:«t!?|ftWe**. 13 3 4©J;5C 1 A> 

e, 6 >*;i/$ xmmivt) a »m^tix^ 5*§-&d 

Hf^tNTSCCL l &a§i^*>*;i/tCv D2is? 
©Slf+V^OMl CHDTVffli^ilg^ D3 

MUmzmWi- 5i fct «fc*?NTSCi;HD TV tmm 

mm h d t v £ i3j— ©^ v > * & c t #t- t 

So £feEI3 5, 13 6©J;3t:ftOf+>^l'©D2 
50 If ©H D T V^iliteH D T Vtf MIT I 5. 
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[0 2 17] ^±©£?tC5V^-&tt©&£ 30 ®^ 

y*;i/T vjfe±;Bt££ 1 -?©^ ^ < •**&©*• 

[0 2 18] ^^/HaLbJcafc^ 1 6QAM&fflV> 
^ 6MH z©»«®HDT VttS*tfWSJxt^5. 
L*> Uittfe©**ttN T S C fcOHSjfctttf&^fcfcra 

^^SSO^JBtffw**^^*- £fcl6QAM 

*&3 M So *»b t£»±»sc ffl^ * C fc c ct D *J 
> IStt 4 < & * « * < - 

[0 2 19] 05 2tt«£*«**^"C^**5® HDT 

v ©^ y * ;vm±&^^© swi mmmmm « w-r *» © 

^gS7 0 1 fr6HDTV©5H-C*5SISUft«« 2° 
7 0 2 J:Kit57tD^SI7 1 1 ©£fe*J«6«* 
7 1 2**1/^*. ]«#©««-*-**«» 7 13C« 

^Tttr^-oiOKa6H7 l i©i«»*"t), >Pta< 
[0 2 2 0] *CH 5 3 fct*»IBfc £ 6PB»ffl©»SS* 

s^/sv^^©^®*^ 0 ^ 1 ^ imm\m& 
» h d t v ©**«ks(b^«hs* 7 0 3 *-t*®« 

**55©£f3 *It&«« 7 0 2 J: D g=F* < * * . ^ 
b «*#5W>«firaiMW7 0 2J:!)lKVN«H©-rS; 30 

^vnts cm<D&M&g-%m?i®.mi&7 o 4#wr 
s &±©2o©***&*»*3*x*. -©»&«'-> 

0 l*^7t^tt5SB7 1 1 -©«&** 

[0 2 2 1] i©»^ *Wli7tO^S)S7 1 
l*6©5=^^»aW7 0 lAfflJ6Stt3o«0«l# 
fftt-T*. lottHDTV*NTSC*«fiTfS4^* 
l»«W7 0 5t*5. Jg2ttJ«**S»St»©©N 
TSC*J!S*Hiii:PI«tSe-e***2«*««7 0 6 
t-MWCW. C^ftNTSCttC/NWKT 40 

^§mpjf^ix-^^^ffl^ , '^ fctoT ^ D ^ 



86*oft«aC*V^*HDTVJ:@-©SaSNT 



[0 2 2 2] »3tt»SfIttHDTV#geT?i*-t^fc 
#«fS«ttNTSC©*ftfi«**» 3tt *** 707 

T- 2 »*t. 
[0 2 2 3] gJL±©J:dfcb-C«£***^f*fiSH«OH 

DTVOS@««tt« ; F»<ft54 ! > NTSC*SK>fc 
3HW6Httl£<*S. *6C7tuy»8»7 11*6 

©sssc i a laawftHDTVMWc «t o ^o 



aJft*fc*^T. NTSCTVCDSSetWtit't 
[0 2 2 4] £fc2PWJl©fe^5££ffl^fem^bfc 

HDTV^HDTV, NTSC.Jtt 
ItSN T S C ffl 3 offl I'^l/Cl^^f L> S£«T 
S'hiCfctK 05 3©gffi^M»2/l*^3JfK 

£ < »s*wc*ofc* i ss««*7 o 5 -casmm 
sn t s c t vcafifcwe^s^^^* 5, w ^ {i 

"[0 2 2 5] ftfc^y^^ttSI^T^D^KillCtt** 

3©*ff tfsi(i-r*a-&^ fTW safi* 5 * 

5. C©*MN fl»*5t©16QAM«4ASK»© 
±§-£ 0 5 4©K«tt^0^^^ t - fiM * rt : 7rsL ' 
fc»I*«**7 1 3#**^fc8>HDTV©2<SRjfiB 
«*7 0 8tt^rtJC/h$<«f3TU*-5. ^-K^'J 

T#*<a:t», *©#»§#* l «*fc» ; ** > *-* S * 

[0 2 2 6] 5 fc*«IB©3tt«***^ v ^* 

■&ftw-r. HDTV©*««flESe^Iffi«*7 0 3^ 
«**55©«3^IIB««7 0 8J:D« : F*<ft*- ^* 
L &&£5S<fc?>l£^B© NTSC ^® ,S ^ Ms 

qik**7 0 4mn4. -m*«it*-r»#ttx in 

-SfiS HDTV V^;i/T-ti§<f T' SfeV^x N T S C 

7 0 5C*V>T7tny»aH7 1 1 *>£©«>«£§: 
It, HDTV!,, NT SCt>lfi#§(3"e&£^» 
[0 2 2 7] &±©J;-5CP)D«*&K©»^ *^ 0 ^ 
©pSHMftS-CttH D T V„ a p<4©^i qIIB***tt*Mf * 
< IHl-Sffi^N T S C T V©p D p{4-T-g<iT- 

§?,^^ti^i»o ccfc©^©©^-^^^ 1 ^* 5 

ftt t5»5. H DTV/NTSCTV« 
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SCt i:#T-§S = ^ ©B$^T* H D T V©it— \L7.^~ 0 T 
£*g<-«r US. £©*§-&, mir—PPIt 

m 2 7 s -* j>j©e^cDiHwisii»i-4 - 1 1 «fc a 0 5 

5tiLfcfy^Jl'HDTV I N T S C ©§4I"BJt&ttfc® 
hf-^MTS C©aeqTI6Jfe«4WSEt-*Cl 

[0 2 2 8] 15 6lt ^3fe^^;i/S!t^t:«J»5#Afc 

«^©tt*«ias^^-r. £©»^, s 5 2 i:a^B?gE 10 
mz^v* ^mm^fioTvtfrtimmi 0 1 afc& 

So j||{S®^Stt^>-rc t&XZZtzlsb. HDTVfO 
S5WlfejeSffinII6«**7 0 3ttT7-o*"TVSmi:|ip? 

[0 2 2 9] ^ L-rfl^05©Rlti««J©»'&fH*7 1 

4 f i45vm: ass £ § tt s fe »a*oi6i9tt© I'yj-'f' 

X fcfcSffi * H D T V ©SttT- (iB^T* § & v^, §(|7 
TS CTV©BtfcT?afBT&*. £fc#l££ifSV%if|qM4 
31® ©§3s§ £ H D T V © ffiteT- SOT* # S o 

m°imm.m o 4t±, 7tD^Tvtgfflgf©§ini 

««IffifH«7 0 4 a©«S^1H«7 15,71 6t&7> 
©S{SrtN?£T-t*£o 

[0230] A»5&DW*©5 !r 2;^;i/tt3ai©**i-af 

#-«€ji^©Mj2l^ <fc D t£wy- tfX^c ij -F©H D T V 
WLm&°Iifeht£Z>o C©Rfjat*JV>T4»» *SPJ©^{g 30 
eiSS©ttjSS*SC&»fflf*6: «t >?t££#5$£: ffl&R<D 

set- itsm^mx & tz ^mm^m-^mn iz&^x 

*N T S C T VOP n ffit«B4 i *«T * 5 & It-tT 
j: U 7©*»^#*rfr£iS'J>-r 5 £: V> -5 3»Ui#;& So 

[023 1 ] (^s£^i 5 ) mmm 5 i**^ ■zmfo^m 

o* t> ASK*Sfc^fc*^©2S8fi0!lT?fe3BI5 7tt 

■mmm 5 © 4«©v sb-as Km^m^^mmm^ 

U 4o©If,S7 2K 722, 723, 724£*> 

00 136 8 (a) &8fil©VSB{i-«§©C o n s t e 1 40 

1 a t i o n^TjcTo 4 fi6©®-& 2 b i t ©5^— * * 8 
«©»-&4 b i t©^-** lJUWT-MSCii^-r-^ 
?>„ 4VSB©«^ fI^/&7 2 1, 7 2 2, 7 2 3, 
7 2 4&0"JAttO Ox 0 1, 10, 1 lt;Sfe$tS- 
i:#T-#So 

[0 2 3 2] *SSB8K±**«eS&ff-5feK>tx 0 5 
8© 4 1 e v e 1VSB§©4 1 e v e 1 ASK©ff^ 
^JSaHK^-f <fc-5£, <f^7 2 1, 722£lo© 
^-7*o*D*l©e^i»7 2 5 4:b-t»v\ 
,£7 2 3, 7 2 4£S"J©^-7\ MS2©«^jSf*7 2 50 
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6 t&mt&o UT 2o©ffi-5jSl»©|ffl©IHIHS*ffl 
IB©ffi^&©IBHS«fc »>!£<-*- 3. o*!)I^7 2 1, 

7 2 2©MPHS Li: 7 2 3, 7 2 4©IHHS 
ttHl>LT&V>#, fS^7 2 2tfi*j»7 2'3©F^H 
L„(£L "TSo 

[0 2 3 3] L„>L 

tiasrrs. cn* s *^B^©^.fte^~>x^A©^T- 

65, tztzVisX^ A ©ISI+tC iot £ =fc 
>3— BtfcJfc U < {iS^6tJtCL=L„fcI5feoT 8 
f8©VSB©*-&, 0 6 8 (a) (b)C«5Con 
stellationi:5;S. 

[0 2 3 4] f UTi5 9 (a) © «fc 5 2 -DVig^fi. 
mzm I r WD *<D lb i t©?— ***tlS3*4 
dii^T-^i). mtf*l©(S*jfe»7 2 5£0, ff!2 
©«*jSI» 7 2 651 kS«fn«, «B 1 5 s -* yj© 1 
bit©If#^it'&5. *t^2 5 ; -*?iJD 2 © 1 
b i t©«***e^»©tt»©2-3©«^j5l»t3^*6$ 
tS. 05 9 (b) ©«fc5£«-?-J&7 2 1, 7 

2 3SD»=0fcU 7 2 4^D 2 =li; 

•Ttl«^2 7 ; -*fiJD 2 ©7 r -*Sr««T-^So d©*§ 
A* 2 b i t/-»*;i/k*5. 

[0 2 3 5] ^©idtCfl^^ieMI-S^hlCit), 
ASK#S"T?*#lH©fH«S&#qJtei:&S. ^ISfi 
jaSS/^^Attft^Jl^tfco* 0 C/Ntt#7S7>l«^B$ 
tt«6*©*IBPH«^jSl*SCi:*toDtt«tv^. L*»U C 
/N«H)Mft^»&* t£3fe7^T-«::£<7=-*-£ff£T- 
£ & V > IZ H V n T t) m £ ffl V % 2> C t iZ X •) ^ 2 =r 
-$WT> 2 i£U£Xgte <^SA S , ft 15 s — ^^JDjttB 
rn*KHIt5J:C/N4«»<J!to fettBtt 
0 6 0©4 VSB-ASK©{i^-^iHg0©<td t^-fr 

izi. 5, ^RA4jft1H«7 21a722 a, 723 a, 
7 2 4 aCjev^H^tf^^tttc^iSc-rSo c©J; 
^'feS-cr, 4fil©^7-f -y— lc«t5^^-f ^t"<;u2K: 
«tSM^7 2 1 i:{g^7 2 2©ES'K>> 77^f7V 
-<;U 4 fC «t Sffi^ 7 2 3 ctfs-^J^ 7 2 4 ©ES'JA'H b 
<S5. o$ >)»2^-*^JD 2 ©^^-U- hwnn 

1, 7 2 2©^-7hI^7 2 3, 7 2 4©^- 
7i:©KS"J0:SStffe4. t>M51©®^»7 2 5 
fc*2©«^jSlS7 2 6 t©ES'J* s T-#So C©fc», 
fll 1 t^-^^iJD 1 tt^av^3l7 - U- h g S - 

[0 2 3 6] LT 2o©pgil©5 :r — *?UD a i:D 2 As 
iS5«t**. tfcoTfc^S^f A©C/N©*ivvR!fc 
St>**^T- 1 7 s — * ?U D a h m 2 5>J D 2 (DM 15 * s C / 

NcDm^B&xfUk^x-itM 1 7^-* ?ud a©^* 5 ^ 

[0 2 3 7] El 6 U4jS©«l7 4 lC7"D9i'BUA 
gi5 7 4 2 itm 1 7=-* ^'JA^SC 7 4 3fcB2 =r-* nX 
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IZ 10 



*»7 4 4*&*rt*ft*. «»»«*»6 4*»6©« 
3£i&(iA£SI5 7 4 2*&©e^ftjaa»7 4 5f*fc© 
&^e^CJ:!)SIII»7 4 ec^TfirfegWSi'U 
g)6 2 (a) CDi-5*4fitt>b<tt8fl£©ASK{s^i: 
fc*. 4ASK^L<ii8ASK{l^{±. SfeC^VH 

yt*7*;i/*7 4 7fc£!>W**HRS*>~ 162 (b) 
©ioCCarrierWliStfcSide Ba 
nd££>oVestigial Side Bandog •? V S B(f^© A 

[0 2 3 8] zz-cyj ;w*&aijflbfe&©tH:&*tf&fc 

OV^T^So 06 2(a)ttAS«litff)W 

6 2(b)cD2KH1^7 4 9©J:^t:^ , JTfi£^'>b 
Sb-rtf-flfl©*!*******- ifttfcVSBfe^i:^ 

fo*«ws«ww«ii-*"*^ ^fo/2©m 

*q&ftTV>S. H6 0©ASK{f^li7t;^2bi t/*> 
»4#V S B*atfflVM !: 4 V S B 1 8 V S 
BttH-»WWWfl6QAM, 3 2 QAM© 4 b i 

[0 2 3 9] jfcfcHB 3©^D9»^HT?w"*-VSB«fli 
t*7 5 1 fM±©T>rt3 2 aT-gttfc^&A*) 

fS^7 5 4*^©ff^ S^f«7 5 3C^t»6S 
*U ttV^BWWkC******- *Ctt«S7 5 
a^xmiiZ^ LPF 7 5 6Ci^-^>Nsf 
fcj&O 4 VSB©»&tt4 levelfflSlicer, 
8VSBC1-&&8 level©Slice r^^^l 
»JB£S 7 5 7 tc J; !> * 1 x-* ?JD i £8 2 5 s -* W 
D 2 #R£;*ft3l 1 tr-^Jtii^Sfl 7 5 8 £f§ 2:r-* 
?iJHi^gB7 5 9*e.ai*^iT-So 
[0 2 4 0] «i:c©ll«tSiISffl^tTVfgf 

fta**&*«B8-r*. H6 4tt**«*SM*7 7 4 
©yD^it-feS. HDTVe^*©*»«KTVf B 
^tt*lIB«l^> =1-^-4 0 l©A±igP4 0 3lcX^ 
b +>-7VS > p 7 -f -^©^©^SSHISS 4 0 4 C 
± 0 N HlVlj H l V», H„V„ H„H„S©B*TV{§ 

I3ftfcTVfi*ttEt»40 5C*^T, MP E 
T-ffi^t>tvT^5DPCMDCTpJ^fiWb^©^ 
aSJB^t«Hft*h5. »S»«ttAfc»4 0 3£:*S 
wCJBSSftS. JE»Sixfe4o©Hllfe7— ^tt^«S 
7 7 1C i otl 1 WD > i:* 2 ;r-* WD 2 © 2 

^ lfs-^yiJA*»7 4 3 h^2f r -^? ! 'JX*SP7 4 4 



20 



[0 2 4 1 ] cC^^^TVflaSOTVSWrti***© 
^n^B#B6 5f*8. «fe±T>7-^3 2 a* SUB 
Lfe»2BtttTVS@«7 8 l©*>©£fe«7 5 1© 
A*97 5 2CA*S^ «WS«WaJ7 6 0CJ:DS<a 

^fts-raffl*©^* >*;i/©©9i«8)s?tiaw$ 

f*l^Jlja*flS7 5 8 £m2? : -*?mt>®1 59*& 
UJfcSfta. Bb^Bil|Btta5&Sfc«)*<. Da, D 2 fe 
*fcfc#«8&7 7 6CA*$W. D a (B9tt«-»S7 7 
7CJ:!>#KSftH..ViJEIi*#tt»lA*»5 2 1C 
AfcSft*. fli#tt*JS87 7 8Ci9D^W« 
^n^2A*SP5 3 1 KTob^So » 211*^3-^ 
C15V^»1A*»5 2 1 K:A^>feH L VuE»te^tt» 
* 1 ffftgfS 5 2 3tiD H,VUS^l3ff«$nil^fi£ 
g)55 4 8 hiSfflit*SSll]^7 7 9fc2l6ix*. tg©T 
ViWHDTVfifffli^, HLVLgW'f KON 

PEGl©«6NTSCi5 a(ft*M£^ffi*«K T V 

[0 2 4 2] d©BW0Tftt7O©lft«fefe^*HDTVfe^ 
fcKUWSftfts H L V L «f(i90'NTSC©T 
VH^k&S. TV©IBBr7x-<^ Mt^l 6 : 9T-fe 
httl 6 : 9©il®hfc*©**^gP7 8 Ofc^bTB* 
^*4 2 6 i:bTtB^i-i»o t> U TV©iS®T^^ 

5 16: 9£«?>4 : 3©iHBT7^^ FJt©!/*-** 
**J&5S*1M Kyt*/Wfc5tCfaEbTlH*»7 8 0S: 
^•bTlftifeU*4 2 5 ^bTtH*1-?>o 
30 [0 2 4 3] -2k ^2t ; -*WU3*SI57 5 9*>?,©^ 
2 ^_^iJD 2 I±, #$95 7 7 6©£J&g§7 7 8t^ 
T#fStSg7 7 7 ©ffiMf turrit *U *2i«T3-W 
?B2A*rS&5 3 ltA*$tU d«H»5 31Ci5H 

L v„, H„v L , H„v„©ffi»e*c«-**nr***2 

<$SSS55 3 5, S63<*ftSS5 3 6. i4flSSCl^ 
*U #ft$nt7C©Hi.VH> H„V L , H„V„{I^fc& 

*S55 4 6 J:!)ffi*$n, Hl*«7 8 0*^b-CHDT 

40 V©*WWi*4 2 7 i:b-caWl**l*- 

[0 2 4 4] dffltB*«7 8 0tt»2 7*-^Wia*»7 

5 9ffl«2f-^?J©^«^ t>*1*»S 7 8 2 

^tt-^iaa»wcHi.v L e*©fi«ffeis©"!Wft^^ 
f^»?-&fcD^ PiMaftiHias-e-fct)*©^^? 1 ^©^^ 
[0245] ei±®i^t:bt, Kis»g©afe> s 

50 TV^^-iWfit^aaSCWbTtt^ £§1 7 s -* 9^312^ 
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-^?U©p^*sff^Tt5CDTN HD T V©fl{SrC*fi 
*fLTfct, Sgl7 ; -*?iJ£#£UC©V 1 .H I .<f^*>e> 

fi»«ue©Tve-»fem*-rs. ^cdttctt), hd 

TVOS(fl[*,b<ttNTSCTVOaffl:Tjra-#ffi*Ji 
[0 2 4 6] £fc[H6 6©TVg«*|©7ti;.y*BI©£ 

a tse 1 5 s -* 7 6 8^ (t c $<s*i 7510* 

fi6fe»/M"4 i:ge«ttSB 2^-^50* iVHD T V|| 

T-t5. iS^^n-y-ii 0 3 nMKHBLfcSSllIHfc 
f 3-^4 2 1 SfV^ftiiJ;^. CCl^NTSCTV 
©SfltoiHfe* s #e>ft4. HDTV©q D a &-efcfc*iia£g 
<iT-#&^#g<tS&©:3* htt*rtifc:ge<fca. tot 

& cffl->^fAfiie©T 

V 7-" w J* 7* 1/ -f £ i> o ^ < ©§{f S/ X 5" A 4 L & V > 

[0 2 4 7] &^ H6 6t^tidfc^^7>7M 
M&4VSB, 8 VSBd^&gH-f 4 V S 20 

b, QvsBm^x-mmztizxtvy^jmi&m^ii 

=f^^^> >^^ — 5 0 2©tp©D escramblei 
-^^'J — 5 0 2 c©#-5§£D es crambl eSf 
l^S5 0 2bC±!)S86U — St UT^ *»■&©* D 
escramble £8?|&-r& Z. fcC «fc t>f#^©;** ^ 

[0 2 4 8] ID 6 7 ©id SfcP 

V S Bff-sf £«f8-rsife±fit 
£§<l^©«fg£&^§{f^£jgiii£^KT-£S, £© 30 

Il7>rt3 2A>e>g{f LfcPSKfg-iffcfcSSS 
S7 8 7 *>&©<I^fcfi£g7 8 6 C*^T«*3*U 
fi^ffl*SfcSEtfe£ftTV»l*7 8 1 ©A;b9S3 4 iC 
A;fr£*l, ID 6 3flilfel^7 5 3 icAii£*l 
S„ ««TVJ^©f#«©^*>*;i/©fiv^8«fc£ 
g|£tlfePSK, ^L<ttQAM{f^{i«^S3 3 5 
•J^-^JUD^ D 3 #««;**U #813157 8 8 ^LT 
9S2iiI«ai>=i-^4 2 2 Ck »K IMWB^i: LtI4 

tti*>SB7 8 0<fc»)&;t(£ftS. ittLtffl©7 
>t^3 2 ati •?§{g$nfe7 : ^*;U%±»iii:7'^- 40 
D^ftStt, A*S&7 5 2lZXtl£tim6 3mB|bfe 
©i:(H]U.7'n-b:^T-S-&^7 5 3l:<t!)^©f t>* 
;b#jIiR£ix, t£#?£;h., (£^©^©^— Mf"^ 
tfcSo 7'^-D^T«STVtt3Stffi^ig7 5 3(CAD« 
IS^nSo 7^*;i/tti3©»&au «B'JS^S7 5 7t 

ISM© 7 ^ D <^ T V SSg £ gfil" S ifilr ttQMMftHSIS 7 
8 8 t <£ 0 AM«M$ftfc7^i3^TVffi-5jbsHirt8B 7 
8 0«t»3tB*>$n«. o 1216 7<Dmi&*£Z>bm.-&$g7 5 50 
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3-^4 2 2 X, 5 f S>*;Wfe±tt2&-PA 

»3Si:lRiaolft«S7 55i:LPF75 6^©g{f[5]S§ 

So 

[0 2 4 9] HS6#JT-(±4«©ASK<f^£2^ 
©£Ol/— Di, D 2 ©2@©^ 1 b i t©#fi 
fil^lTofco L*U 116 8 (a) (b) ©8VSB 
fi-9©C onstellatio nUfc^t-, 8{fi©A 
SKIfoJ 081eve l-VSB^fflUS^Di, 
Da, D 3 031©^lbit©^it3bit/symb 

0 lcD^m&mZfioZt&T-gZ „ §6 8 (a) £ 
3Vt<k-5K, *ri b i t B©i3^©oW-#&KUB-rs 

D3ff-^©fs^Wi^7 2 1 at 7 2 1 b, 7 
22a£722 b, 7 2 3 a £ 7 2 3 b , 7 2 4 a i: 7 
2 4 b©2ffio£ t) lbi tT-fcSo &JC&©1 bit 
O^ft^KiftSi:, D 2 ©{f^,&fcfc<t^3*7 2 1 
t7 2 2, e*jS»7 2 3J:7 2402tt©l bit 
D 3 ©f- *0:Ae^P7 2 5 i: 7 2 6©2 
fil©lbit£:& &„ c©±§^, III 5 7 © 4 o©ff ^ 
JS72U 7 2 2, 7 2 3, 7 2 4 2 *-©<! 7 
21ah721b, 7 2 2 ah7 2 2 b, 7 2 3 a t 7 

2 3 b, 7 2 4 a t 7 2 4 b I, #^-7fflFI 

S„ luili©<fc-5{cL = Lotc-rSii:^T-#S. 
[0 2 5 0] Cl©3Jl©^faSe^^^^A^ffi^T 3 
*«©5*5>* ^HD T V©eMfeesS&ff d - t ammm 

3 tSUfi^J 4 X-mm bfc*>©T-»^©l¥ LV^BSB:*te 

[0 2 5 1 ] ddf, HI 6 8fil©VSBK:J;5TVS(3SI 

waa^vASB, i?ibc/N«[t*f-r*^5-u-h 

14 4 VSB «fc L^L«i®M©HDTVM^^fT 

© T VJHStf qlfg £ *e S t v > d 4 . 

[0252] 4VSBt8VSBhl 6 VSB© 

SbSfco^TJtKb^&iE^S. NTSC^PALO 
JU«f(^^ffl^Tflfe±iS^$:^^^, HI 3 6l:^L 
fei^CNTS C©»^ 6 MH z ©^$ijpg#fe 5 *tj 5 

^, ilS^Uffl^tt 4 b i t/HzT-*Sfe», US 
WC5MHzx4=20Mbp s ©^-^e^Stf^ 
S. 7 r ^^;i/HDTV<f^©eSt{4'>^< 

1 5Mbp s~ 1 8Mb p Si&gT'fcS. d©tto, 4 
-V SBT-l47 :r -^'§M^c:3!^^SA s J^^^^fe», il 6 9© 
Jt«0t^f «t ^ £§l 0 ITIE^F^©feA?)©7lfte^H D 
TV©^Kfe^lM© 1 0~2 0%L-*^n^^ o 
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[0253]#£8-VS B©i§-&, J^jftStfOB**** 
6bit/HZT'fe5fett)5MHzx6 = 3 0Mbps 

o^-^e^stfw&na. ±a>©<t^cHDTV{ S 

^fiSCf±15~18MHJ!MI^^ 8VSB 
»*a©a^, H16 9C*t«CHDTVfa*0 

V^Sifctf-egS. |5H^-*V-b©HDT 

jfeW©*4:-ett, 8VSB©£#£*)*§S©ilt>!TIE 

805fc8 06CSt«C, fiiS*©BIC-C/N«fc 
ttbT, 3^7— ffTIE©C o d e Gain5H<l/feT 
C M - 8 V S B ©£ #*■ 7 -fJIE&©^ ^ - V - b # 31 
7-EHOCode Ga i n©<^4 VSB<t»)i< 
65. High coda gainT-^- 

?5Wnfe8VSBCDS4 i 4VSB<t^ TVJItLtS 
j^C*5tt Sit- J- U T*^* 5 ^ ^''^^^fe 

«©@|»# J: bfrbVSB • 

AMSEH^SCCit^-Cs 7C*§ii©Equalize 
rO^SS^****^^. C©fc«>«!>lJiEIII&* 
JIJO Ut *» > ±<fc©lsl»8l«tt 8 V S B tt(Dj5& 3 2 
QAM#3&CJ±^T*t<fee>&V^ «6oT> 8VSB 

a^oaT* y * ;v h d t v a • 

[0 2 5 4] ft*, jWW9«Rt)UiE*55©«i:bT 

HI 3 1, 0137, 015 6, 015 7©»§fe«S© 
70-^0©ECC 7 4 4 akTr e 1 1 i s Enc 30 
oder7 44btfflV\ 16 lfMUfc4VSB, 
8VSB, 1 6 VSB©VSB©t»V 4 9 £ffl<^T 

06 3zm^xmwi,tz 

VSBO«HS76 0^t4VSBt.U<li8VS 
B4b<ttl6VSBi^4, 8, 16«©lev 
el slicer 7 5 7CJ;!lr^-^Bt 
U n C < *©IQStH 5 ^T-Hftf^-r S 0 8 4 , ^SS^'J 6 
©HI 3 1, 1137, 0156, 01 5 7 ©Tr el 
lis Decoder759btECC Decod 
er7 5 9 aUD, »$IJIE*l/fct*. Blfc^-* 40 
4 0 2©BHMMMfc*^ r^MDTVfe^S 

[0255] ECC Encoder744 aligH^J 
6fMt5Bl 6 0 (a) , (b) C^-T«fc-5£, R 
eed solomon Encoder7 4 4 jU 
nterleaver 7 44k»\ECC Dec 
ode r 7 5 9 atttD e I n t e r 1 e a v e r 7 5 
9khReed solomon Decoder75 
9 mtDm&mt^-tzXotl nt erl 

eavetmctCi^ ,^H7-C3l<ft 50 



[0 2 5 6] 01 2 8 (a) (b) (c) (d) (e) 
(f) tgtTrellis encoderSlffit 
iCfcCiDS&CCode Gain5±(f2>-i:* s 
T -^ s ^7-V-b#T#&o 8VSBOM17 2 
Cjfti5CRatio2/3©TrelliB en 
coder744b, decoder759 b#«fflT- 

[o°2 5 7] mnmr-i±. £cpggs©^^^;wTVft 

ffi$scft*fc«). aawtfiwctta^ b©£-e#$b< 
&<^. mmmb<Dwm^m^tz^o\z4v sb^svs 
B©s*jSii«HL=Loo*t)*iBiHcu-r : #n*S! 

©TVea*ffW 01 3 7 £01 5 7 £7*1-* 5 fc, 

«*&**c-r*-fcK:^!)^ @is©tai#*Tv©fflt^ 

[0 2 5 8] £T, ei±4VSBi:8VSBC^TK 
SSbfetf, 015 9 (a) ~ (d) T-fcU 6VSBi:3 
2VSBC^TBWt5. 015 9 (a) {£ 1 6 V S 
B©Constel lation^t. 01 5 9 

(b) {±2^©<b^©^-^ 7 2 2 a ~ 7 2 2 hC 
iOV-TMbb, 8o©If,St^t-J:Ci!), 8 V 
SBfcbT©xS&H)2Ji©^)1^3iA s *mi-?>o - 
©i-&Time Division Maltiple 
x-lr, F^*6<j£8VSB<B^£^T&PgJlMfc£* s * 
fib, CC^^trttft^-^l—b* 52 / 3 
CW.B15 7 (c) li?&C4o©^-77 2 3 
a~7 2 3 d£b, 4VSBfcbT8k^fc»*6Cli 
PtM^tiX-Sc £©»^*k Time Divisio 
n Maltiplex-C«WSC4VSBjS«jSo 

5. khtiOx 3ji©»jifflvsBtf«a-r*. 

[0 2 5 9KC^Ci!l, 16VSBfflC/Ntfl 
<4oftR8VSB, feb<tt4VSBffir-^ i S4 
T?#4i:^-5PiJBae36*^S1"*. ££0159 
(d) ©i^Cl 6 VSB<Dflt*jSl*2«ti-a^i:C 
i5 3 2VSB#eare*4. «*16VSB©*« 
^Lfe^l^ ^©^tit), SiMS-***** 1 
e>5bit/symbo 1 ©5 1 -* 

[0 2 6 0] cftf;T-iE~feCi:£*i:«>2>fc, 01 6 
l©VSB§<I^©> r D^^0^^-r^l^i:01 6 2 
©V S BaH&BS©^ * *0£5s1~EHs8i©*$£* 

[0 2 6 1] ^ic4-VSBi:8-VSB5:ffl^TiftIs§ 
bfc#, 0159(a) (b) (c) ffl«S16VS 
BSE^-ceaS** 4. 16VSB©i^tt 
*±»»tffd»#6MH»©»«-e. 4 0Mbps© 
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&m®&ftttlZ>o UfrLHDTV^S^I/ffiB©*© 
y=-t>U-h&, MPEGStSSfflV^c^l 5~ 1 8 
Mbpst&Sfefe, £&§*©**§#*# <&»)Tg 
!>» 116 9 tc^i-p^Re dundancy : R 16 
= 1 0 0%l£±tte 9, lf+>*MT^MDT 

v *&m? s (i^a < & -r ¥ x @s§#3iat 

lZtez,tHfX\ 8 VSB{CWL-T^* s ^cev^. ^ bT 
2f-+>^;KOHDTV©i±ijtMtl.t:B:l 6 VS 
BT'ifcShJtagfci^ VSBhISlbT- 1 Obgjgbfri: 

It-t^UT mM©<£?£4-V 
SBT-iiRedundanc y : R*= 1 0~2 0%X 
=fe#fe:t5 -ITIE* S T- § $>V— U TSr/S < 
£tlt£^ 0 mi 6 9*>t>Wt>t>te£olZ, 8-VSBCD 
Redundancy: R a = 5 0 %T-3fc#-&^^— IT 
JE^^b* s T-#So J^-fTIE©[a]^}g& 

DTVi±Il§ 6 ~ 8 MH z ©^frJPgT'ft-SsS^© 
&i:T-fci:, il6 9*>f>BBt,^,t9l:> 8 Level 
-VSB#g^^*j fe ijg3g^vSB^iS*^ 1 T-fe2. 20 

[0 2 6 2] ^T^J£^3T-iil2I3 0©J;a^BJ^> 

4, 404 a|2-3^, C*v£> £#8tgB 7 9 4 fc^S 

^mmmzm^^mx 2 ®m?z\ t iz «t s ®&&m 

4 0 3^e>CDHDTV^-^-HDTV0ft^i^tt 
B#raiftlE$S(Hl^7 9 5ti&, mffl®l*&1ife£tiXfrM. 
tHfS4 0 4 tCtt), H„V„-H, H„V L -H, H,_V„- 
H, H,_V L + l©4-p©J&9-££-{t£>*lSo C©*§llr, 

7 6 5, 7 6 5 a, 7 6 5 b, 765cttl© 
fitetfet), £EiS®gi5 4 0 5 Jc, H H V„-H, H H V L - 
H, H L V„-H©3o©{f^4tB*-rSo b*>b, H l. 
V L -H©fM^{±;W >^7 6 5 c(D&t) 1 fr?>^P^Ifll 
§1B[h]S§7 9 5 ©A;b 2 -,A*7 b, SB 21M f) 
l^f^I©^^^!!®^ 0 4 ££5>*i3«!!L 40 
I$nH H V„, H„Vu H l Vh, H l V,.©4o©^{C 

5, 765 a, 765 b, 7 6 5 c «£tl;b 2 ©firMf;:^ 
fcSfcto, 4o©jgg^-{±EJggP4 0 5^3H^n-5. d© 

t> 4MSlHli&#l3!l»T * 5 4: ^ 3 S o 

[0 2 6 3 ] &izz(D&$tji3m<Dmm%i<Dmt£.&m* 
ft ot%mmwfc&mmm3<Dm3 3©^d v^mx-m. 

13 7 l©,k-5&:/D vtmtttZo WMstt 50 
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&M?$><D<Dmcmi#,(D'&l&&5 6 6#2o#£-fS;: 
iiic&So 

[0 2 6 4] ztntmi 2(D£otemm*tz>tm'! o 

©#$[3K©*l!rh|5)«lc bT 1 o©-&jEdt8-eSER"t s 
So 127 2 %mM-fZ>t. 5^>f 7 6 5 a, 

7 6 5b, 7 6 5 c, 7 6 5 diaD, if, *-f^> 
^lW3lr*T» 7 6 5, 7 6 5 a, 7 6 5 b, 

7 6 5 c<DAjjifillZW*)&t>Zo "TSi:, m 1 OfHSB 
5 2 2, ^2»«gi55 2 2 a, ^3<*Sg)J5 2 2 b, ^ 
4ffftgP5 2 2 cA^^HuVi., H L V„, H„V,_, H 
„V„©{f^#, 7 -T ^ f 5:^ LT^^ 5 5 6 ©M> t 

d©8Mfe«^H:^-< >y^7 6 5 'dtas&fttttfj 1 
i0IB*HV^-f 7 6 5 c(DA*2C1^5„ 
c oeMfeM^tt 4> 4: ii s iS^^KSft^fs^ £#f!l b tz 
H L V L -H)E!K^©{s*-r-$)5o &©*"f 3. ></2 fcufco 
T, ^s»f7 6 5, 765a, 76 5 b, 7 6 5 cli 
A*2fc«#t3*. d^bt, ^tliH„V„-H, H„ 
V L -H, H L V„-H^bTH L V 1 .-H{f^#-£fiSti§5 
5 6£j££*x, -&JEa«SS*XT lo©B*i^il^* s #^»tt 
So ^©Ift&ff^tt;*^ *5^7 6 5 d<Dtiitl2 XQtiit) 

[0 2 6 5] ^©otdiCbT, 3J|£DFlJ|£>ft&&3{s 

-rs^^mmaict 5 2^©^-^^ i >rizwm-r 

[0 2 6 6] ST.C©*SCtt,*r^'f ? >^ltCi3V> 

THhVh, h„v l , H l V„, H^vji^^Atj^-y-, H 

L V L -H{g-^£-&fj)c;*-fc»--5„ ^e©^, ^-f ^ >V1 tftl 
<DM?S*-< i >?2lZ$i^X, H„V H -H, HhV,.- 

iS&©B*«{i-^$:f#3i:^d^*2:toTlN3o ^^T, 

So 

[0267] *U 4>t4)t, A^bfcfl^©±IBfi£^- 

B$P^egtC^-g|-rSfc»X'f s/^-7 6 5, 7 6 5 a, 7 6 
5b, 7 6 5 cWt'JiKIJltU P§P^f44liS-r 

mtKZo m^x. gmmcommwrnmiztez t^o® 
[0 2 6 8] ei 7 3 commmmmvn 1 tt^ftii^©^ 

l^-^^'JD 1 S^b, ^>f 5. >^ l©«8lfflcftD^> 
>*WHlV l , H l V„, H„V l , H„V„ff^&iID, 
*W S. >^2©WP^(CD 2^-^ >^;UT-H L V„-H, H 
„V,.-H, H H V„-HSi3|4»^oe*©l«lfflEB*^ 

SiSCiitCcfct), §{g«|©in>3-^©i]gS«JERS:iJ 
I^TSi:^^^* s $)So 
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[0 2 6 9] KCgjgttOffSSOft**^. dft<=>© 
S&BM-rs^&fc'^t'fr'**' HI 7 4 (bHiiifefe 
8 10a, 8 10b, 8 1 0 c©Bf 

ifflE«iafe^-r. i©Ht*5v^-c, ^-^©wcw^- 

*8 11, 810a, 811b, 8 1 1 ctSfetS. 

2 DHfcc >3-^4 2 2 fcfcT 1 -* W DltH A^SP 5 
2 1 fc^'f y-?-8 1 2Sr^bT*-<?i:#*S5 5 0 3 tA 

8 1 l©B#ra*C««gJO.JI£*TVV 5 s -* 8 1 0©®^ 
fl£T^ »©r-^ 8 1 0 atfAtitli-ttiEtS. ' 

^tufcciti, ^^©*&fci§H»©*an?i$fl*i 

T- 1 13 5 0 3 ^*ffl-r S ^ i: tff C?b 
[0 2 7 0] H7 5ttHDTVft3aS«i-*»6©»Wi5 

«Ei-efc*. m««s*»©» 1 ^* > * ;, '' ONTS 
c«»c«it8HLVLfi*tHLVL (i) i:-rs^ 

c*t,£D l«90*«-e7ntf-i' 8 2 1 ©fikBtRflH 
ESTS. JBl^+V^I/OHDTVttJOjaWJ'CfflS-r 2( 
SH L V„, H„V L) H„V„<I^iiD2<f^©^-^8 2 
la, 8 2 1b, 821 c ©tfifgCffig-t So 1r2>£% 
1 V*;!/©^©^-* ©fflfcfcfcS'J© T V§ffi©1# 
STWJr-^ 8 2 2, 822 a, 822b, 822 

c S &«k COJBIHIfCfl»*»©fl , *»* tf ' g 

fgfcfcS. o©»SgBT-^:T©fiK^Si!!lST- 

[027 1] *fcs H76©<tdt"D Hg-^-tC, 
8 2 1, 8 2 1 a, 821b, 82 1c&Etbt*^l J 
i©a*tf»6h6. 31^©4PSK^»4 ASKfflio 

a. 

[0 27 2]177lt ^NTSCkHDTVtfi 
SMHDTVtKli, <£»&J8NTSCi:NTSC 
i;HDTV©.fc5&3Ji©l!iMite*fl3«J£ 2«©P§Bfe 

To ®i«gNTSCi:NTSCJ;HDTVffl 

{f^lCffl^-rSHuVJI-^* 5 ^-^ 8 2 1 £E«;*ttT 
V^2>„ X. NTSCfflAie?T?fe5HLV H , H„V L , 
HhVh©^^©*^^^-^ 8 2 1a, 821b, 8 
2 1 c®ffi«CE«*tl-C^a. HDTV©#*fe*T? 
JJ5HlVh-H, H„V l -H, H„V„-Hfe^tiv— * 
8 2 3, 8 2 3 a, 8 2 3 bCEB£*it^£. 
[0 2 7 3] ^Tli, @ 1 5 6 4-01 7 OO^D^ 
ilC^ti o USECT 2 bfc^7-lTIEBfe*© 

aawbc i 4vsb j psvsb^ 

1 6 VSBfcjiinb-tv^. RfrW^fiHuDuttD^B 
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MfcftKM 2 TJjfi^fc i-5CD + > «t 5 A* 

H£^©i7-V-bttf£<'Vfe«^ ffll©^-* 8 2 1 

a, 82 1b, 8Zlci5C/Ntt0fi^Ci3V> 

*©*rt«©S© *{*©»v«^t*5v%-r &(£»««© 

N T S C T VCDSttf ai4U4t 5 i fctft S 4. * 
Mfi^J 2 "CSfc^fc ± 5 1 * ^ - w - b ©«Wn?*fe»&* 
DiM-5©4 , ©Da-i3 ! -+>*^£fc37 i "~* 8 2 1 (i 
D.-af+V^SSffiCr-^SZla, 82 1 

b, 82 1c<fc0 5<S«*fc3i<s SHMsSftT** 
fcSWfeRWltfWkS. ^JE^J2T-^fciot:D 1 , 

8g«©gmc±3»»*£tt»*rcfc»»*£^*- 

[0 2 7 4] £T\ D 2 «^-©«^^(itjaWCDife^ 
,tt)^C/N«S*Si:-rs. tot, *sPS«l^©C 

«cev^se*^tt*i*^ H »- v »' HhVi -' HhVh * s 

©ffiV^S<l^ i f"^l* H '- v '- l;i;ljD ^' rHl - VH ~ : ^' HhVl 
-H, H„V„-H4)B^^tl5fctoHDT V<i^A s B* 

LT3o©|^H©fit3£* s T-£2>o ^©^^ 

fcfflV^ C i: C «fc t) El 5 3 T-mm bfcS«Uflffi^ti0 

9 OCgifSS*^®^^^^^ 21*^ 3 Jitter 

[0 2 7 5] Z Ztm 7 8 fcfcE 7 7 ©KME«©*&© 

2©^o-^B^D 3{i^©S§3A^3$5 5 1 
fc^j5£,tc07 4 (a) ©:/o y ^0©fltfi££;6n£fc#SE£ 

[0 2 7 6] iW^*8iWr*4:4"f 5. >^1C*^TA 
£SB5 2 1 it)D ie^^A*eP5 3 0 it)D2fe^ 

tf A*$n5. H t VH«©#j««-ttKHBttt^ii*nT 

^Sfcttcn&tt** 1 2C<t9fliftaJ5 0 3K: 

HfciairvcByB-r*. £-r,?gi^>*^© H >- VL ® 

40 ffiSSKI^AMfSSG 5 0 3CA»K ffS^S^tl^o #C 
ilf^>^;VOH,V„, H„V L , HkVhWSWS 
fix 7f8 12 a&^bT, £rJ$,§§ 5 5 6 ©rtrJg© 
X*SStX*Sn, ^jSJttSStU *1*H,.V I .-H{g* 
#^fi££fti>. d«D«*tt*-r ^^7 6 5 a©ffi±»l* 1 
h^-iv^-l 6 5©A^2CX^J^^ -&fiKi§5 5 6© 

[0 2 7 7] «C^-f 5. >^2lci5^T, 07 7©B#F^ 

E«iac*-r±-5tD2e^©H L v„-H, H„V L - 

H, H„V„-H(S^tfA*I^n{*fta5 5 0 3 C«tt)ffft 
50 £*u 9f8 12 aft^bTS{s^A s -&fi£ti5 5 6 
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tBAr^tl-So iCDHDTVgttt^-f 7 6 5 a©i±S 
* 2 J: t) tB^gq 521^LTHDT V«*#HJ*S*l 

5g««l©«i*aJi:^fi8SO»*^rtiC»J«-rs i: 
V^WfeS. ft*. 07 7tt«FlfflE«ia"CttD 1 , 

[0 2 7 8] 0 7 9{£D 1, D 2, D 3 © 3/f ©^Sfg 10 

X, B8 0ttl87 8©:7oy*iaT?&reU&5«#|fclB 
3A±/SC5 2 1 &*mz.tz%mWtX'&Z>o 0 7 9©l$fg 
ffiBfc.fc»>;tt2&-rs::i:fc«fc!K §8 0©7D9^iT- 

[0279] nmt, n 7 7 (Dmpsmmm, 07 8 ©y 

X, B8 lCRHElBIOi^tD 1 £^T©ff ^» 
SrB#F^«-T5Ci:*»7?^5. £©*§•&, 8 2 1 

bm^—^ 8 2 2©2o©r-^lif-^ 8 2 1a, 8 
12 b, 8 2 1 ctCJt^T^ — flTEit£;fr£iS©T;fc 
5o Z<DtzSt>, flfe©^— ^tCJt^TP&JfAs^&oT^ 
So HU3&©J;5tc;^3#Hcl±— JlT-feS* s iwSe<jlc{i2 
J§©PgJH52t£:fcoT^£o X, S*!^ >*;H ©^ 

-^ohc #j©*ia*- -v > * jv 2 ©gy^- * #*s A $ n 

07 9<Dv$ms.mmbmb&}m;ii i &iotiZo 30 
[0280] 081 ©KfSffiS0©®-&, mmw^mm 

bta-oT^ZbK 7—9 8 2 1, SiJt 1 — ^ 8 2 2©£j£ 
tfy hi/— b£l/2 J ?>l/3£?gi:-rci;l;:j;»K d 

©7=-^©^B#©i^-p- h#T#3fc©. ^aeg 
temmfcm*-tz>zbi>z-gz. d©»i§r> ^spgjgtt 

[0 2 8 1 ] 08 2«u 08 l©B#BgEB0©<fcd&v 

t^-^JD ni^-©^^e^^s*^©ii^=i-^4 
2 3©7D^i70T% 08 O©7'a^^0lz^-rfflii^7 ; 

iOIB^&fllJiSfcft*. »#fcfc08 0 40 

[0 2 8 2] eLt©«fc-5fc, 08 l©B#P^SEa0©J;a 
ft»«(&^*3Sfi-rSfcBI8 2©;Td y*H©«fc'5fcfa 
0 3.^5 5 6©»S^:rtifc:BiJ«Tt*i:^d 
J*** 5 **. X. 4o©m^* s ^B«jt^Bt$nTA* 

0SS S^BS-T £> d i: 4» T- # & , 
[0 2 8 3] fcJLh©«fc? £ UT«l|i**fi£-e£«*t**« 50 
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< ©^*£fct|«J 1 , 2, StRWbfePSK^QA 

[0 2 8 4]Xs Ctt*T?©3SiS0Stt:FSK 

0!l*«s 083©«fcd£fl, f 2, f 3, f 4 
©#«©FSK*HSfT-5»^ 5 ©0 5 8 ©ft 

^,£I2B0© «t a t tf)l/— 74b It'tt. l\ ^©fl 

[0 2 8 5] 0 8 3£:fc^TJI]?£$tf 1 , f2©ji?g$fc 
S8414D1-0MU I«Rf 3, f4©fl» 
ISP8 4 2£D1= 1 tfitS. fit, fl, f 3 
£D2=0, f 2, f 4£D2 = 1 b^mthb, iCm 
t^?^ Dl, D2©&lbit, It 2 b i t ©Pgjf 12 

3£;fcUTs D1=0, D2=l#B£T-#s t = t4C 
*>M,vtDl=l, D2=0* s S4T-§5. ifctCC/Ntf© 
V>^-&ttt = t 3£;fc^TDl=0©^#, t=t4i: 
*5^TD = 1 ©<fr#B£T-£So ^dbTFSK©PtJl 
SH££* S T- # 5 „ Hifi^J 3,4,5 T-B&BJ3 b & WHft«^ 

©pgss ©j&& tc z. © f s k o&mm&mjsx, *m v \ a 

ZbbT-gZo 

[0 28 61 X 18 4©J;5^ 7Dy^it^tl 

s „ mmm 5 « a s k © & ©?&:Sj3^s£# t-ts. 

[0 2 8 7] 084 fcfcfBtiSg (Recoder) /JS 
mWL (Transmitter) bm&mW (Play 
e r) /&mWi (Receiver) ©^D 
-To 

[0 2 8 8] 08 4©:/n>.y*0£ / fc^t\ jSd^ K 
§flM4 3©H5£^J5©VSB-ASK^8|^S;#3g|{s 
«S 1 <Dmm 0SS 5 a SrIB^S^§3&<i^T> 7 8 5 
7att§*^ £@*I4 3©3@SI%2 4 a&tt&H 
4fi*7>78 5 7 bCtma^tti D, ±<m 

tmi&iz % . *3tr- ttesssssfc* v> r i±ask 

liiTVSB-ASKffel>fc», VSB-ASKff^ 

[0 2 8 9] 0 8 4©aM^.*8ftW-rStv HDTVff 
liVideo encoder401T-Ei?hfct2 
o©7---^{c^(t?>ti, ^l^-^?iJttECC^>3- 
VI 4 3 aTf»t)«F9Yfc?*U I2t : -^MECC7 

4 4aflt>m^m Trellis Enc 
oder7 4 4btat), M/'U^^Yb^nTx VS 
B- A S K©Mo d u 1 a t o r 7 4 9 t:A5. Rec 
oderOl^liOf f set Generator8 

5 6{CJ;!3, Of f s e t{f^Si0x.fc±T-IB^[H]S&8 

5 3c<ttK aaESiT 5 — rs 5 5±csa«sn*. ejn^ 

S© Transmitterl ©*§-&& Offset 
Generator856 CJ;!)DC*7i: 
ASKft-f-tfig^-^TUp converter5a 
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(Z)4VSB, 8VSB, 16VSB0VSB-ASK(I 
miT >r J- 3 2 b t <fc t) £ ft^flEES 24a5I 

[ 0 2 9 0] — IBS«e^I3»*ix&l3»{i-^ttS 
K8 54 aT-W££ftTl?i£[§]g§8 5 8£SgT|H] 
C < milts 8 5 2 b^e>tti>o 
[0 2 9 1 ] SH#§8 5 2 b^AtJ^tlfeff ^{imUti 
8 5 2bCD:7>f;i/*8 5 8 aiit, fu^VSB^GD 10 
ASKtIi8 5 2b£cfct>, «§§£ft&o mUff^© 
ilT-^^ECCr3-y7 5 8 aia^ :t7 — 
fiTIE2ft> *2r- i #WttTrelli8f3-y7 5 
9b^EC C^Zi—¥7 5 9 a £ «t t) ^ — ITiE^ti 
5. *bTlf^*7 ? 3-^4 0 2K:J:D. BMfe(g*Cfi« 
ft^tlHDTV, TVe^&b<l±SDTV©te*tftt! 

[0292] Trelli s^^bSS^itinCt D ®£§ 
<3D»&, §ff^4 3 CD F ilter858 a&, 0 1 3 
ffiS^ofc. <bi©Filter7 6 0 a5:ffll^- 

7tnnV7>fH7 6 0 a6ONU 30 
OFFfl)Chia^ FiltertiSi^ 

[0293] 08 4 coa^SB 1^-^^J^^2t- 

J:-5^1f^H igh priority (HP) W^B 
[0 2 9 4] SfeBl 37. El 1 7 2 £7nT £5 £ 8 V 

sb^i 6 vsB<D&mmmz&^Xs mn&wiztiit 

E C 0^=3— D-UiE©3 - 

t>^T 4 ^ HighPriority (HP) « 

^Tfe5ggy>f X#%£ ULowPr i 

o r i t yti$S (LP) ft-t*N HP«* 



«BB s F7-2 6 4 1 4 8 

58 

[0 2 9 5] (»6)i6®Wa!3*W 

So ^«5^tt*«e3S©ASKea*56t*f5l!H* 

HfcJKHTMBl 7 3©:/o* 
<fc -5 ft^fit© A S KEfiWa^flSMIBSS^ 

PSK, FCK, QAMi:*^C-CDMSS^l 

no 

[0 2 9 6] if^ 1 6 QAM-^3 2 QAM©i8£\,E» 
B£gfi£#$8fB<Z> C - C D MWSSiSfli UfctflSffl^ 

at«5T*fltO)VSB*9 ASK£/8l^fcfei£ • I3S^ 
Bfcl^TifcBJiLfc*^ CCDEI8 4©ASKSQAMt: 
SxTfe|e]^*^#e>tlSo 08 4, Ell 7 3T-&Q 

M ^ c _ C DM^m^bUfc*)CD$:SRQAM^D$^o & 
£0 1 3 7 i:0 1 5 4T*it ^raSfeiSI^^^ACClS 

[0297] 12 8 4, 017 3 Slft^S ^, ^MI3^ 
S4gi8 5 IBu A*bfcHDTV«<OlftflWB*ftBi 
^>n— ^4 0 1 (Dm lg»x>n-^4 0 1 a^Sfl 
2®§x>3-y4 0 1 blC^DlSWi^^fi^ 
A^S^7 4 2(Z)*^15 ; -^^JA^a5 
7 4 3^H L V L ^^0<S^^{f-l-S:^25 :r -^^J 
A±r95 7 4 4£H„V„ fiE^«r^tr(S«tt«fe{s^*X 
tiU ^tS^8 5 2 7 4 9^A*"Ti>o 

ilf^^JAM7 4 3TU 3i9-niE3-F#E 
CCgP7 3 aW3^T(£^^£ttilOSft*. » 
, 2^—^90X^95 7 4 4 lz\jj£tltzm2^-$m± 1 
6SRQAM, 3 6 S R Q AM. 64SRQAM©! 
£r, 2b it, 3b it, 4b it, lZt£Z> 0 ClCDfi^ 
&ECC7 4 4 at«t51R0W^bSn&«Trellis3i 
^a$7 4 4 b£«fc!> 1 6SRQAM, 32SRQ 
AM, 6 4 SRQAMGDJB-&, 012 8 (a) (b) 
( c) ^^-TTrellis Encoder7 4 4 b£J; t), §^ 1 
/2, 2/3, 3/4©it*©Trellis«F-^{b*n^o 
«A«6 4 SRQAMO)^, * 1 ^-^Wtt 2 b i t 
t?»25 s — *3WH:4 b i t iiftSo -©fc^H 1 2 8 
0 (c) £^-r£-5&TrellisEncoder7 4 4 b£ffiv\ 3 
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b i tf-^§4 bitt LfcRatio3/4©Trellis E 
ncode^fo. 4ASK> 8ASK, 16ASKC1 
SW?1/2 S 2/3, 3/4©bbU^ji>3- 

* -^T*^7 -UIE|gA4«±* s 4 fc «>B)— ©5 s — * - U 

Km*izmm2i&i> u < t±e2is©fliflH£is«i±*g*. 

So SUfi«*J5tK?8U&8 VSBO£I->7f A©S 
£\ 3 b i t/s ymb o lX-h&tz&>, 0128 
.(b) (e) t^tRat i o 2/3 ©Trellis Encode 10 
r7 4 4 g, Trellis Decoder7 4 4 q£ffifflT-#s ±fo 
(D-yuy&m&Wl 7 lCDiaWS. iU Trellis 
Encodett(n]^#«$i£&2>fe#K msm\ 6 ©EI 8 4 ©7 
D •^it-lii7-l/- b©7C^©V^ 1 7 s — ^Jijfctt 
ttffll/Tl^fc^. mi^r-ZPiX t) 2 7 s -* ?U©;S* S 
ffiF-WHKBBtf/hS < > x.^— U-h*«Vvfts % ^2^- 

K#^tlSo 31 1 7 s — *?U©T r e 1 1 i sflfHUbUBS 

5fcV^^^!J^* s feS. ^©»^tt^S£0!J5©EI6 4© 20 

USB 7 4 9 T-^P^ixfe«^{iia^S^(H]SS 8 5 3 fc£ 
/W 8 5 6 C i t) A C 7X$ht| 

rt3#i 8 5 7 at«t!)KJrti$*UKSi'<y F 8 5 4Ct!)i 

5 5±£s3&£iT,5. 
[0 2 9 8] IBSft ^-©7 v y H4H 1 13 ©IBS 

6 SRQ AMCDiif 8 5 9 £t»*8#IB® 
Zti&tt&lz^ f c ©2fg©2 f c ©Jli£81t£*>o/W 
D v h- f P {g^8 5 9 a**P)l$fcga*$ftS. ffl«»f 30 
BjAs'feS-'N'-f 7 7 ^©^8 5 9 bt<tt), AC^H7^I; 
in^TMM,IB^$nSfc»13^B#©S*S'>J5;<^:i> 0 0 
1 1 31Zm-t3m<Do*> 2Jf©^<il3^* s £nTV>££: 
»x BB*S£-?SSIBffiti:Th--l-2, Th-2©2o 

S3»#£©C/Nl^;i/£«fc 8 5 9 

■&t>2m±TWs^8 5 9 cfe&D,©*#B»w£;* 

[0 2 9 9] ifs^K: 1 6SRQAM4fflV>fe«^, ft 
fM3»i 1 OOi^tc^So JK3 6 SRQ AM^ffl 
<^fe*§1^ 0 1 0 0©<fc-5££3o 4ASK, 8ASK 40 
£/BV^i§-£\ 05 8, 168 (a) (b) ©«fc-5fciE 
Bfc&4. C©{f^&S^^-5«^s ■tft^v K 8 5 4 
*»£>tiu iM8 5 9 k/MD'> Ws^8 5 9 a#|f£ 
*8rtiS8 5 7 bK:J:»)flJtl3$ixs. d©ffi-*fj;!3 
»8*S£lEll&8 5 807^M8 5 8 aCtt)2fo 

18 5 8 bfc£9 f .©*&«jbqf£$ft«HfW7 6 0 

ca&ft*. £©B£$ft&»K3s«£fl3^T«M8&7 e 

Ot*^T±«^tt«BI$nS. -©B§> HDTVffl§ 

©asc/Nttos^aiftffiak^-rs 5 5 sj^&a 50 
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1 6 .<a©&<t^©#S'J b-^-T < tz 3 tz 7 
6 Ofc^TD 1 £D 2<DWJ3&WM£tlZo UTHi 
^7 3-^4 2 2C£S:£{t^#B£;*ft£>e HDTV 
VTRCl^J^K 1 5Mbp s©HDT V©Stfy h- 

t^-^Hs rj^Mi^o ^^T-mis©vHs^-r 

fclSSIfflCJSC/NM^-T-ttt 1 0 dBtl±C/N© 
Sffi*C/NfB©ffiOt:7 :; ^-7 1 -7"8 5 5^ 
^fc»^ttC/Nlt#ffl;V>fc»l 6**3 6fi©«^ 
j&%£T#»J-*-S£i:tt!Iib<feS. ifflfefi)^ 1t- 
^5UD 1 (iS^T-^S*s^27 ; -^?UD 2© 2 b it* 
b<li3bit*)Kli4bit ©5 s —* fljttff £T- £ 
-*\ ^lf— *?U©2 b i tOT^ *?y©<fr#B£;*ft 
2>o 2)l©pgJl^©HDTVil<£{§^£f3£iB£Lfc*§ 

^ is c /n y - 7 x &mmmmm mimm £ ^ & 

6^ 1 r-^?JCDfil/- h CDfi«i«f f , ^ttWKtt 
Mx.«7Mbp sOW r-'NT S C©T Vfi^tffcB;^;* 

[0 3 0 0] *fcHl 1 4 07D-^a^nvC^ 
2 5 s — *?>J fibres 7 5 9 i:«S2 7*— ^5«A*»7 4 4 i: 
^211^3— ^4 2 2 a&^BSU 8? 1 5 s — ^JD, 
©***«W1-SSJBQPSK<S©^W»fe%,oiSt9' 
h U- r-Wffl©13»B^SI«8 5 1 fe— =>©8BJfc*i: 
bTiS^T-gSo COSltt^ If- *?y©**©I3gkS 
£* S: fr;L3o oSD7-f KNTSC^lz-KOItlf 
£fB^Pi£T-£3. ±xE©HDTV{g^©iStf^ 
- h ©{l^tffBH^ixfcift^ C/N<a£ti57JTJ--5 tr^tf 
7^-7-8 5 5feC©fttTs» hi/- H¥ffl©BE5UB««£ 
Sifltbfel^ SB 1 5 s — # ?U©D 1 ft^©^#l? 

KNTSCfifi«ffl*$n, ^25 : -^?iJ 
liS^$^^5&;V^ <> |W|b^JlS©HD T V{i^-*sfB 

mtemm&mmm&m&X'&H d t vet, -^©®# 

«e*JER©8B»S^««-ett'7 -fHNTSCT Vff 
41-^1.. ») 2S©PgJl© J S'&l ! i&3C/NfiI£& 
o5--ri:^^SI3^S5fe7 :r -<5'b- h$r*,o^?f©F^ 

«t»JR#fe*. '©±§-^ HDTVfl«Ctfc^TNT 
S C U < C fcfcflj* 

K E D T V © 7 s 3 — #•© USS^tt H D T V © 5 s n — V 
tfc^Tl/6tai, 0 ^oT(S«tB«tt^:rt3C®V%3^ 
hT^T-§-5c C©i9CHDTVhEDTV0If 
©«3®S£tlfcJb*l*&* 2^-f r©lBfiiS^SS: 
UST-t -5 fc»rtJj£v%<ffi^©^aAs|g;^-e & 5 h ^ d 
«)^A s fc^o *feffiffl#t>KfflB»©C/N©*i07— r 
* i ^.<£ifi^©fgC/N©7 i -7 , *f> B5RlBKCj©UT 
^©fPSgS^^-T-^^lRT-t^). C©J:^(cS^tt 
&7c±t«*, Jfe* 5 4»» £ 1 1 1» IZWM t © 
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Ptil!3ti&"£-§3o 
[0 3 0 1] £K«|5T:Bll|l§bfcASKfc.fc*Eafc , T? 
g4. 3R£2tt©SBS*5-ttfcb-Tia5 9 <°> (d) 
^>E16 8 (a) (b) Cgnat4*®ASK^8l 
«Z)ASKCD(g*ja*2 0CD^-7'fc^ 2Jfi:3Ji 

[0 3 0 2] ASKO®^D'^ra8 4!:Hl: 
01 7 3ffl<fc?CfcSo Trellis tAS 

mm ufce^fciMt^-^-t®* b ? * * t * * 

7 s - * « M»Wb1" s k £ * W & -P * 

So 

[0303] ^-es»t©sntti:o^ta^ 
So »** vTRf©ESBS»ioa»*^ t5a 

ttl 0dBW±|S]±btV^o C©»^x SffiiP&lO 20 

[0 3 0 4] bfrU *«WO^ S^" r 

T .*g ! ?-A?y\lt> b < ttMS 25 : -*J f 'J£I33iS£-r33a 

^_ * x. fcf f§ 3 7 s - * ^'J©7* * 4 S&ftl U 09 *. « 3 
|lgJi©6 4SRQAM J ?»8ASK4S3®»^S^-^ 30 

© 2 Jf ffli^f3li« £ bfc»^ * 3 t 1 -* 

[0 3 0 5] z;;it?BI8 4©W£ttfl*©8MBCRS. S 40 

*-r*»tt««^-^ 8 5 5 fcttft^* K 8 5 4 

S^@S§8 5 3(c<fc t)B£If^S4ttSiS8 5 2 
CIS. 1,3,4 fc«JS?PI»*»^* 

*?!ID1 h^27 : -^^JD2^R4b. *2r-^W 
VitabiT-"^— ^©Trellis-Decoder 7 5 9b£«fc»K c 
ode gain©*VM7-IIiE*$n, ^7-^-b<±<&< 
Dl ( D2<f^&llHt^-^- 4 2 2Cfc!>« 

[0306] ei±i* 2 o©pwji * t»^as«Besfe«« 50 



1 3 1 ©t'd ytmzm^-tmwtz* s*wtii< 0 

8 4 h Pi 1>*J*T * * 1 5 s - * ? IJ * T D M fc * 5 * 
20©-9-7 r 5 L -^>^M-^-i!Jb3Ji«jitC bt^ 

5.H13 1CSn5t, £1*HDTV<i^fctg§luS 
^71 > 3-^4 0 1 a©f ©S§ 1 — llt*>3-^ 4 
0 1 c ^!_ 2H«3i>='-<5'*4 0 1 d£«fc!K 

'Sft.7Utlg&7 4 2©^l7 r -^?'JA±)SB^A±i$tl5o 
MP E G^U- F©W©r-i'5iJD 1 -i ttECC coder 7 
4 3 a£i5V">TCode gain©H5V^?) BlIEft^-fbS £ 
*U D1-2&ECC Coder 7 4 3 b C33^T»«©Code gai 
n**>"3««)0jEff*flS*3*«'*- D-tDl-JttTD 
M»7 4 3 cCJ:0RfBI*«flS*^ -oCr-yWD 
>h&&„ D,fcD2ttC-CDM«H*7 4 9-e*H* 
fli^'V ^ 8 5 4ti5BaT-7 , 8 5 5±t, 2® 

T*PgJf!3&£ft3o 
[0 3 0 7] B4«ftl±» tt&^v b'8 5 4Cit)B4 
snfcWMI^tt. 184 T-i&BS bfc© i:|Bj«©ib#^ 

£>5 C-CDM«aS7 6 0Ci5D 1 kD2CjlHS 
»15 f -*WDatt«19 s -*m*»7 5 8©1' 
©TDMSP7 5 8 cCjoV'vTx 2oOt7ft>*^ 
^fcDl-EfcfcHSft*. Da-.ttCode gain©SSVNECC 
Decoder7 5 8 aC^T, SR&fJIE;* ft D1 - 2 

0 2 atiD LDTVtfDecodeSnm* 
— ^Dl-2(±Code gain©5i^©ECC Decoder7 
5 8bfc*V^T»»)llJE$n*fc^ Dl-lCit^Si: 

^c/n©* w>*;v K«^'foofc»{s^v^* s ^ 

_^4 0 2dCJ3^T«i.Sftx Di-ifc^ftSft"^ 9 
^ HNT S CPU— b'©EDT V&i&tlZtlZo 
[0 3 0 8] 8127*— *?!jD2&Trellis Decoder 7 5 9 
btCt5Vitabi«-5f£fts ECC7 5 9 aidiD^^- 
fTIE£ft, J|2aiH*>3-^40 2blC±5««B«S 
Di-i, DU^*SWHDTVi«ttJ* 
$nSo £©«^©Da©C/N©H«ttDl-2.fc!):*:* 

5 5©C/N«iMvS^» 
■ % D,-o$DLDTVtffi4Sh, 3im©C/N{fi 



Or-r8 5 5ffl^Dw, DU^SDEDTVtfB 

C/Ntt©]SV>^-7 , 8 5 5-&m^%£ 
j) Dl-2> D2o£f)HDTV<i-s?#:f?££fti )() 
[0309] 3 Jl©P^«©?Kmi3®S^S* s 

^m-TSo fj*P©J^«c^-7-8 5 5©C/NfS^* 

^ ^_ 73 ^ bfcjfcfcfc 3 ow^V- K©BK©I8 
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[0 3 10] «C*iS»)S£IS©IB»K»©»Sfca$'"< 

5 5±t{i7'^v'^^A©I3^h7 v-f 8 5 5 ati£© 
7 Xft(DB<Dffim\- 5 u> £ 8 5 5 b* s §3^£:ftTV"> 
5„ 0^1-2><tdt|S^b^ f ^ 8 5 5 aCDcp^gpt^l 
®^^IB^ffi^8 5 5 c&Wttt, m<DW&*V,-2im 
M^85 5di:t5„ iix*#^©IB» h ^ y t 
o£'J>&< fcfe 1 ymiSftSo CCDtfCliLDTVl? 

F7'^8 5 5a ©±f!H«OD 2fB£Hfttt 8 5 5 e fcffi 10 

its. »iiraus©ie»W£i$ct±> c©g8tS7*-v 

-7«£&lf£«#k:tt:r$?v;*ftA©iKj!l'sy F FU- 
* 8 5 5 f ttHfcSVTJ^fcaSih^y^fc— Stb&< 
45.113 2fcij*f^fc#8IBfc#^Ttt7 l -7'(tijfeas© 

»v^««caa!«*nfcD, 8 5 5 czmfx 

Z. (Dtzibh 5— 5£©8gJ£T* fci:£>5 * 5 s 3©fMJSE(i 

G 1 3£<fr© L D T V©BiMT-tt$. 5 #HJ— B3FM©HIB£: 

IHk»tS:*»?)»+tt©LDTV©^«ciffl|fe5bJfl^*n. 
5 i: ffiffl # tt^ai t) * ©BIBB ft HOST? * 5 v> 5 * * 4 

[031 1 ] Dlf^BSfctt^y F F * 8 5 

g7F-?£o Cia,f7 >y <^©— SBC^SUfr F I/ — X b 
&V><, UA>U Cl©a-&(3i5V>Tt)El 1 3 2T-^flB® 

T-#2>fctoLDTV^lx- \*(Dmm<DW>ffi&fflfZ.$HZlii 

[0312] d -5 LT, *#BWr-tt§3& F 5 » ^©-SB 30 
©*V>««CLDTV^l/- F©M«lfelB»-rSfe»ffl 
ffl#ttiEiS»f8*lRl©*3l!)WfK:LDTV^ r l'— F©M? 

r-w-m *> ©ih*«j iz mz&±tem±w sb^t- & * & 

«\ l«^mB#tiliH©fii^* s ^(c42>i:V>^^^ 

[0 3 13] $5>fcJBa©^S6t)l?^t:»J«S-ra 
;S?£ftM^5o mi 3 2©^T^7rs-rid{3D 1 - 1 ^ 
*«8 5 5 CSRtf, LDTV© 1 yU — AiVSSSfti 
tfcfeCD^iaSf^S 5 5 C©— SBCSfcfcSElMB 
SOD,-, • D 2 |3^«^8 5 5 hfttStt^o C©«^(C 40 
i5W51t^^>^;UD 1 - 1 {C{iLDT V© 1 71/-A 
©-^©tif^fB^ftTV^o LDTV ©g| (J ©tSfg 
ftD^ • D 2 fB^M^8 5 5 h<DD z m»mM8 5 5 j 

CMUTE»t5. it^-v>^;bD 2 {i-9-77 c -^> 
^.;UD J -,©3~5fS©7 :; — ^IB^SftiiO. t^^TD 
i-.hD 2 f l/3~l/5©lt©r-7±©LDTV 
©1 :7U-ix©WR£8B»T&S. 's* F £ 
t3^V^^T*fc5^8 5 5h, 8 5 5 j tIB»T"t5 
F©FU-^^fMT«,fclhb-^.-CB#ra*B»t) 
l/3~ t£oT¥>£!)j8JKftJ?«>T^y 50 
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F© M/— *#££>KH«lvt«K iOMiMM/- 
^TS£C3~5«»r^a&t>l$fcfe5S£*eLDTV© 

Bi«*iH*a<jfcfi4-rs. 

[0 3 14] £©#5tfct2|IgJl©VTR©i§-£r, D 2 |3 
^«^8 5 5 j ftS£-r*«i6#fcV<>&«>, ffijS©?£l 

!>BSfctt#£-eS*:^. -*3»Ji©»»|ISVTRt: 
*^TIt2B»CJt^T3~5fffiav^33lt)RFtt»lii* 

®K^ltT-5&<, rnx FtCfSbTB^nTfil^S^jSIt) 

[0315] te&mmmxismmmgmii&*m^tz# 

[0 3 16] «e*©K«tiBtfS*ffi«-rs*SC©^»ll 

#tfcL-Tl^*fc«>, ¥iS^H^B#tC#7l^-A©(5)-B# 
IHI©IBH©lI<fe©^»SB*fe-r*Ci:H:-rf*JS:^. i© 
fe»iBB©=&^D y ^©B#fgf4©Trftfcia^L>M?£T- 
§)&^o L*>U *%B^©pgjSS©HDTVVTRftt 
LDTV^l/- FTrfcfc&S* 5 , iS@©^7D s> t>(Dm?3 

[0317] ##gBJ3©HDT VCSJlCPgJllBtlftfT o 
fc»&K»ll£3&© C/N tfflEV* ttMDT V^©« 

N*»ffiv^»&■^«^l6©^sv^«[^Mf ^§s«t?s± 

Hr, 9-f KNTSCfOEDTV^U-KCTVf^t, 
KttfiitSNTSC^OLDTVyi/- F©TV« 

[0 3 18] «±©±-5fc#»W&ffl^fc*illPf£*« 

< &-ofc*&^£;}30T t>|sJ-l*l^©Bft^ft(£V^^ 

[031 9 ] (HBS^J 7 ) *5S^J 7 &*ftW ft 4 pgjl© 
l!!MfeRW■e2SK:fflv^fct,©■Tfa&s. SISECT2T-iiB^bfc 
4 B»©eS6*SCfc 4 PgJl©^7 ; -^«3tft^-&to 
■B-*dfct«fcOEI9 l©Se^*«^{c^1-<t-5tc4 

{gffi^8 9 0 a, *©^fflJt:SIS2g<S««8 9 0 b, ^ 
3Sai*8 9 0'c> i4§i«a8 9 0dtfT-?li. 
^©4RSJl*5SB-r5*Stoi>TiE'<S. 
[0 3 2 0] 4|lSJi*SliR-rSCtt«HtJ:«4JB©ift 

a»»^?-PiEt6*©iis'Wbt <t s 4®<D$mwmm 
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[0 3 2 1 ] B9 3tt«§BB3©^Oi'*HT»** 
BUB 3 l*l»fe&#l8tlHlS& 8 9 5 h 4 o©£B®l!S&*> 

»*B»4 0 4 a, 4 0 4b. 4 0 4 c©f*l 

s©a#«<t» a3o©^ii®^>^-^ 40 

{ ±«B§t?»c #St[!S&4 0 4 a*ttwtfce**«£**# 
H,V L i:ia^^H„V„i:*B8^H„Vx., H L V„©4 

[0 3 2 2] nX*bfeWi^ti^SiiS4 0 

^iS^iR]tr^«i^n?>fe«)4o©fi!c^* s aj*^n2»c ™ 

T At»{f^Sifil 0 0 0*©HDTV{g^®^-&H 
..V^ttS^OO*©, *«*^® TVi 

1 0 3 2 3 ] fc«ft^H t V t «9tt*«a»4 0 4 c 
C«fcD> £<=>C7K¥, gfltL^ft©)!^^* 5 ^ 2 ^ 

¥**SfcU/4i:&5. ^n*LL{a^i:«at-Sj: 

[0 3 2 4] — HlVlOW**^® 3 
7 7 2 eS:J:5loOLHfi*C-&jaStU EE«3$4 0 

#g«4 0 4 c fc*J«S7 7 2 c©lfflCE*BP 

^3o^ttTt><t^o 
[0 3 2 5] ]S^^©HhV„, H l V». HHV L ©3fiX 

*. BBflt*#***¥2:* 1 0 0 ,1<Dfe 
^ttjc^ S ^iac5 0 0*~1 0 0 0*©*»**» 

Oo ^ b -c^.jiii8S4 0 4btJ:D4o©*«-t:*** 

[0 3 2 6] «^TH L V,.a*i:l/T*¥, 11**151© 
5 0 0*~7 5 0*iDJSW«Stl6. .liX^HHfg 
^bTH„V„. H L V„. HnV t 0 3j«dtt7 

5 o*~ i o o o#©ffca-£*>^ -&^ 7 7 2 

jfcStW HH«^fcttt)fHW4 0 5_d-eEli**^ D 

« 0 *~ 2 5 0 *fiTF©«^ L H o£ & D 

2 5 0*tt±5 0 0*WT©WS^HLO^!)D 

2 _ lf f^{i 5 0 0 *8l± 7 5 0 #WT©fiStfh H Hot 
D D 2 - 2 <g^tt7 5 0 *tt± 1 0 0 0*eiT©«Wfc* 

W » 2 TVUB bfeEl 8 7 ©£<§«& 1 



[0 3 2 7] caUT»«S9 s -f«a^«W" Seai * 

at ^e^soMS^**®****** 1 2 -ckw ^ 

MB 8 8©«2 5Mttli:Blt««fc»fl £ ' e * i ' 
3 7 ©fcfc*^- * t** 5 • - 3 T * tt **® 3 7 

io fcifiXifcE-rs. 

[0 3 2 8] *KM2t*V^ia8 8©*e«l©^* 
ft. i5-fT3E**U Dw, Da-a, Da-,. D 2 - 2 ©4 
[0 3 2 9] cc-5B9 4tt^*3 307D^Bt 
figP5 2 3 a, 5 2 3 b, 5 2 3 c, 52 3 dt^T 

H , HL, HHg^fcfc*. 7C©tt«<s^ 

20 ©*¥, Sifi*IfiI©^^l^^ ? ' i:LLtil/4 ^ L 
L + LHttl/2, LL + LH + HLtt3/4, LL + 
LH + HL + HHttl©ff«t*5. LHfe*tt#*S 
53 lat:J:5^*StLiiiflfe^«»5 4 8 aU:^t:L 

^Stii. B»&*»5 3 1 aOtacRWCHLTB: 
0 3 2©lffl«^=»-*5 2 7TfRIHbfcO-C*«"«-*- 
-75 HHffi*tt#**5 3 1bfc*D»***U 
-&fiXSi55 4 8 btcA*^nSc HL<I^ttH*£«»5 
4 8bC*V>tHHfi^i:^^ H„V„-H<s^ 
30 «:D^«»5 3 1 cCiDftl*^ 5 4 8 

jMnn©a*»3 6-cTv«*k&!>m**n*. -© 



^ fffl «#itl0 50*s 810 0 0*©HDT 

v«»fc & ttH 9 i ©««»»iac^ufc 4 o©§fe=£ 
^iciD 4o©Si!K©TV1f^#Sia$H2). 

[0330] TV£^©B*fc*EK»w*" 6 - 091 

40 2 d, 8 6 2 c. 8 6 2b, 8 6 2 afcfcWCD^-a, 

[0331] mm^^n&mcDm^m 9 sfe^pin 

«jiig©J;-5fcC/N©lRl±i:i:*»tLLs LH, H 

S^[S|±-r?>o L=Ld©BSLL{f^ L = LcfflHL 
L+LHffi^ L=Lb©tfLL+LH+HUi^ L 
= La©ftLL + LH+HL+HH(g^S^ti?>. 
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{l-^tfSifct*^ 1 0 0 0 *©H D T V©«^ 2 5 0 
5 0 0*. 7 5 0*. 1 0 0 0#©TV{t^W#£> 

^©^OSfiW^EIT-feSo 0*>?>B.§ 
fikfc^T-tt C N# VoKTT- T V<S*©W£te± < ^ 

f3§{sT-t&^ 0 H9 7ti;fc$gBJ 3 £ffl^fcHDTV©pg 10 

ji &2!©g<i vtmmzm-r. i97 c^tia ggm 

LaT-C/N = a, LbT-C/N = b, LctC/N = 
c, LdfC/N = di:^t)^^©§{f%^T-2 5 0 
5 0 0*. 7 5 0*. 1 0 0 0#©li!»#*§£>:ft 
3. S§g|LaWrtT-fcC/N#&TU HDTVcDiUK 

;i/>N:f©BJfe,«&T-fct7 5 0*. S*(*)©Dflfe^T-(i2 5 

(D GMTtt 2 5 0$, flltCi^STfeii 20 
X-i> 2 5 0#©B)HT*S£T-§3o W±©i-5lCbT* 
3SBS©PtSfcj££«^i>;i ktJ: !>t&RSIfi?;*ftT^5 
75^T*(iSflS^T- & fcife^T- & g(ET- 1 S «fc o 

d^bv^m^feSo 09 scpgjusgnt^-r 

^;i/T-{fefflSiSC, B„ A*]&m-t-Z>Z.£lZ£t), S|g 
)\,**7s b©&I0£jilfcb5o£#£ffe©3o©:gffl£-y-- 30 

t ^ -r s *: v ^ o ^m^comm » e» ti s . 

[0 3 3 2] (USS^J 8 ) &T> 91 7 ©HlW^iffii: 
»o&gftB^t-So ^#J8(£##P£©l^»Me;2§73 5££ 
•b;u-5-m8S->^^A©ig§{iWr^ffl bfc*)©T-fe 
5. II 1 5©^SIS^©^Sff^©^D^^0^43 
^T?^ 7 6 2^?>A*;$nfc3iiS#©^mttE*ggB 
4 0 5£<fc Sfty^bfePtS^S©^-*^, D 2) D 3 

iz&mn^bzti, B#^gyg)5 7 6 5 c^t^^; >r 

4tC:^Tij3$©SRQAM3!©pgJ!M©S!!£gl:>- 1 40 
^©^isl^t©!?, 7>rt«fflS7 6 4 $iiT7>r 

±2 2 i»)is<i^tis mM-rsa^T-sii^nv m© 
[0333] -75, mcom.mfrt>(D$imm mzmmmt> 

<b<Dmmn%i£ It7>rt2 2£<fc Sgfs^ftS. C 
©§{f fl^tt S R Q AMI?©pgBS©«g§il 4 5 
T, D,, D 2 , D 3 ®T-^i:l/Tai$aS, 
m?L>\±S"( ^>^S1S§7 6 7\Z$i^XS>-4 ^ >^m^ 
#$ttti£<-U C©*^ 5 >y{I^-ttB#^f!ja5 7 6 5 IZM 50 
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e>ilS. agffi^D,, D 2> D 3 liffSgP5 0 31ZjS\,\ 
XW^fl^m^lZtj:^, 7,\Z-*> 6 5lzmt>tis ^ 

[0334] mzmi i 6<D&Mm<D7'vy?miz$ > & 

i^(-6^t)b< {iR^©3-o©§|f-fe;i/7 6 8 , 7 

6 9, 7 7 0, C0&tp>iA$UZ&Z>mtibm7 71,77 
2, 7 7 3 £01 1 5 i:|5]«©ii§fs^7 6 1 a~7 6 
1 j£«ik<!&*K £§{i^©^l^b^>*;i/?&© 

7 7 4 {±§SSk^©31{s© h?7-f y ^S£S£M*S 

u z\n\zmtx&mmm^<D?-*^*)mmti<DmK> 
%x^&&mm<D%m-b)\s<D*%tf<Dmm^<D±teisz, 

[0 3 3 5] SI 1 7 ©ft*7j5£©5i{f h77-f^ 
^«it?st<t^tQPS K^©^^^©^>=^;1/ 
jiff Jj&X-te&m -fe;U7 68, 770©Ac h©fi^g 

m&d=A&mz^t£?^m%immm®)m2b i t/ 

Hzfflr-^7 7 4d 1 7 7 4 b i: d = B©0©5=— * 

7 7 4 c Srllrfr-efe^-* 7 7 4 d&tU if©%^{C^3 
UTt2bit/Hz ©-«ftJl^fUffl«)3n:-£ 3. 

mm^^itmmmi 1 5 a, 775b, 77 

5 c©<fc5£tf^©JRfpL&hC3ttAP®JK#^<^ 
55ff h77^ y^fifex-^ 7 7 4 et^tioCt:- 

&^-r,, mm<D^niw<Dm%x-&&.mmi±>p-te^o 

nmoh^y-i -^iTFOr-^ 7 7 4 etSltSE 
$Z(D±)V^— ^©^Sii^-^ 7 7 4 dtC^T<toi3 
|B)U2b i t/HzCBMIffeot. o 
S!)h77-f v?m.CD'J>m^tZ?>lZi>^U£ZZ>£f5} 
b/l^^&SfflbTl^5i:v^•5^©^$A J fe•^ 

fc. ^75-s;T-tth77^ y?m<D^mMwtffl%i®i 
m*>mxlt%>< b^^>^;i/i!($:tf^bfet), 

©A?$$:/b$ < bT*fJfobTt>feo b*b, ^-^>^ 
fcaMa©16QAM, 6 4QAM«?©$fftliM 

STjStfiD^-a-fco Sfl-fe;u©7^#^5r/h$< b, 

[0 3 3 6] <y^a©^.^%^{Ctt 
JH&2&2aj*££i«< b. h77-f vtmoi'PU^i&MlzlZ 

m^.m^m^< b> h^^-f >y^s©'>^v^^^tt 

BJ3©PgJ!§ye3£73:ft©SUB lc «t ^) W±<D - 1 S^T- & 
•So C©Ci:$:Ell 1 8©*^B^©^SE0!ij8 Sii 
if §S • h?7>( ^^^ESrfflV^TSiB^^-?,, mil 
8©^0tt±*^JIItS{f-fe^7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7-7 0 a©A- A' ^©iKfgSS^ 
To Sfl-tr;u 7 6 8, 7 7 0 li^-f A§{I-b;b 

7 7 0 b, 7 6 9, 7 7 0 a(±-^-V >*;H¥ A £fiit b 
& ^ ^ > * ; up b © ffl m& * m ffl b T C > 5 „ • ^ ti t> © 

>^;Hi#S{g-tr;i/© b 7 7 j vtmzfo bT0 l 
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16©*JWBM«WT7 4fcJ:i>. 
*W- 6 8,7 6 9,7 7 0?fc«3©^ 

msus bfc srq AM*©^»o»«SGSi*a;*» 

^5fe^7 7 6a, 7 7 6 b, TTBcC* 
-fist QPSK©ffi«*W2bit/H Z © 

2»CV^<fcttV>4bit/Hz, 2bit/Hz« 
/>-TS. »«^-*fll^S«:^i:*lft7 7 7 a. b, 
c £7*1- Q P S K©5MMs*©** * 13 ^ T 2 b 1 * 

±tr a ^ h tc x *> n*©s©-fe^©^* ** s *^ ix5 ° 

6 4SRQAM^©?StiSSb^^^-^ { ± 
tt 64SRQAMtf3HWr*.*oTQPSKCtt£ 

«w«e©«^'J^«4* t »st?a&*. * SRQ 

[0 3 3 7]»±©i5lCbTE1118©d=A + B© 30 
«k -5 &«•©#** * *> o<£^>^ * *' 

< ©-^sawtiwc e * fc»*7*»»* b ^ 7 ^ 

**©^ffiBrfcBSWb*^fc»*«E©»*#* 

V !°0 3 3 8] «CiH9©T-^©«fi^ 

(a) ac«***©*-f^*K (b)tt 40 

*J|«8CD^-f^oybft*1-. 0H9 (a) £75 
fid fc^#a©BSfc*Jfl*** 5SittD o w no $ 

*M80aTfWBW«*S*Sa!>. ***b 7 8 0 b, 
7 8 0 c, 7 8 0dTf#*A. B, C**>*M** 

^26*Hf. HfcftBTJtfWUn * b 7 8 1 a, 7 8 1 
b, 7 8 1c, 781 dfc»*H»HS^ a, b, 

-fr>^;vft^nte^-rs. _ , , . 

[0 3 3 9] *%W©*^ EH 9 (b) 
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Cbu«©6 4 SRQAM*©«»Se36*5S;*ffl^-C^ 
6fc»D>, D 2 , D 3 ©^©2bit/Hz©3o© 
p^-^feo. Ax. A 2 T-^16SRQAMf 
S5feWD^7 8 2b, 7 8 2 cWD?b783 
b, 7 8 3 ci:*n^fi2^-^ _ ^ 4 h 

i- 5 b-C2fg©fe^S* s 01 18©7 7 6 c©»2HS 

)l©j^r3*!>aJfe»©i£«'e* &tlSo ^ mz ^ Xs 
M A^^7 8 2g, 7 8 3 gT-ttE 1 ^©2l 
§{gtf 6 4 SRQAMtfffcft*. #j3{S©fc££*£ 
*ofe©. PH*-fWB» b?3fg©E a , E„ E 3 

•cs^aw 3«©*S#P-Ja**^» 6ns kv ^ 5 * 
flu i©«6tt»JW©ifitre-®**® 

*»©e^ft*ii9oxa«c*-6*. *«b©»** 

^Hc43V^-C*)tt^«©raiatffl*B^i»* s Hl«*ii'"^'^ 
So t£-DTTF©0C&<'Vfr*P£ l ^ v ' ;S ' > 

[0 3 4 0101 20©TDMA^^^ D ^ ^ 
f (a) tttt*#5* (b) tt*»H©#5S**-*"- 01 

2 0 (a) ^-r±oc, H-wwfcire^-f^n^ 

H8 6a, 7 8 6bf^A, B^+V**©**^ 

©sd^TW ^** D ^ 7 8 7 ^_I 8 Z 1 *'!* 

*A B^V*^©™^®^ 11 ^' 100 0120 
(b) Crfs-Ti-5^ »i^l6SRQAM©l 
b 7 8 8 atf A,^+>*^OSfe*tTW * 
p^7 8 8 c-CAaf+V^ffl^ff^. 
* D *brUi**Jl/2C&5. 6 4SRQAM©«^ 
D y b 7 8 8 i fD^* >*;i/©«I*fT^ * a <y 
h7 8 8 1-CDifY>*M«iMf^' ^ A ^ D 

[0 3 4 11 «WB*«:&*TlfSfc»C*a*h7 8 

8pttVMl/2©N^ 0 ^ tl6SRQAM 
©E^gffiSfirS*. a«tt^O» b 7 8 8 rtlf 
©HA^^MSRQAM-e«. 1 6 SRQ AM 
i!)4SRQAMffl^iBt*W^^ SfelS 

[0 3 4 2] a±©i^UT*B©h77>f 



■I 
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❖ ^M^f-hS. fc^S©^ 4 S R Q A 

rt3*L& : ? : «*»«£T?§*. £©»^ HiJOHifitHTSi 

w b fe j; 5 c £t <Dwmm(Dfc&n&&&t ti 

S. 10 
[0 3 4 3] (fCS£#l 9 ) BIT* 9 ©Xffiftl&BliStcS 

-3§i&B / §-r& 0 sus0y9tt*»i§*OFDMea6*a;t 

iifflbfe*)©T-feSo El 2 3©0FDMi££{f$&©;/ 
□ y^EilE 1 2 4©OFDM©!!;#jjR3IE£^-f. F 
DMO-aTftS-OFDMttBft-rS^r-V'J Ttrifi^? 
tS^kCiO, -«S!OFDMit)iWO?ij» 

&„ El 2 4©OFDMOBIitf^J;^i:OFDM 
©»&A;&e^£ifi5!ja£5UaafcSB7 9 1 T-Jl&&fB]7 9 20 
3±£t ? — 1/t s©IHIBS"T:B«U +J-^*>* 
;V7 9 4 a~e§M«. -©{t^-£S£F F Til 4 0 
**oSWS4t?«?BHll|7 9 9^iS»FFT*«SU 

m©ihu c<ois»FFT*ix&e^B:ae*n, 

;i/©|fflfcttt g©#— FKBIB7 9 7 t>ti%o 
[0 3 4 4] El 2 3©0FDM-CCDM/W7'J s> 

%>&<D$mm$<DMW*wft-r&. xti^tiit hdtv 

-iSM) Di-zt D 2 ©3S©pgS 
*JS©liIfife«^fc:»KSn, A*SB7 4 2£A:£;*ft 
4. ^l^-^^iJA*gP7 4 3C43V>T. Da-^f^ttC 
ode gain©JSv>ECCW^fl3fc3*U D,-^m« 
©n-K^-f >©E CC©f5-5?<fb££ftS,, D-^D 
a _attTDM8B7 4 3(CJ: *K B#M^f!l#fifb$n, D a 
<S*C&!K «8 5 2 a©D 1 ifi?iJ^?iJ^«l§l7 9 

t> x n-r©C-CDM'XPg§4 a, 4b-0HA*i 
g(5{CA*?nSo 40 
[0 34 5] -35u KfcfiWMS^OD attA^SB 742 
©SB2 7 : -^?UA*aJ7 4 4C*5WTECCS7 4 4 a 
iciJ^NTECC (Error Correction Code) ftmt^ti 
M/'j7x>3-^7 4 4bC^TH/';xffft^ 
*V ^i§i§8 5 2 a©D 2 ifi?iJ&?iJ§g7 9 1 btAAS 
ft. iHrOEai^—^fcfttK C-CDMSBS4a, 
4b---©^2A^gB(CA*$n«.o Ml 1 A77S5©D a ^ 
-^^AftSCfflD^-^iCi W©C-CDM 
CT4a, 4b, 4c-k^T16SRQAMf 
iCC-CDM^Hi;*ft&„ C©n-r©C-CDM^H 50 
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Sdr+VT'fcfcEl 2407 94a, 794b, 794c 

•••t^-r«ta tisxb«t*«fe««»tt±7 9 3±t* 

So -T^LTs C-CDM^$ixfen^©^M-f- 
fcfc, iS*FFTESS4 0t«tt), WSaRtt^-f ^ >2^3> 
7 9 a^fettMttODTV ;* >i>3>7 9 0 ll^@L$tls 
ts®^y>*M0Wif7 9 6a, 7 9 6 b$£ 
H«j->>^;i/B§F^7 9 6 ai:7 9 6 b©^ 

9 7 a#i§:tt5,ftT^So £ft&B#|HJMifce^U**;i/T? 
3ISUfc*>©j&^ El 2 9®«?IHIft— fS*U^Sn?fe 
tK #— KB#ffl^7 9 7 a©Tgl£v;i/^n;*©^g!B# 

eB§ti£FFTHf&4 0*e,©^|@e^tt^?iJit?y3> 

4 0 b fc J: >> , -o©{f ^ D i£{g£(5 5 t «fc 
5, RF«-^fc&>)£t{f £fti> 0 
[0 3 4 6] ftt, S©«4 3©iM^*iE^S. El 2 
4©B#Bg«r>>tf,Wf 7 9 6 etmt. g««"5ttBI 
1 2 3©A^S5 2 4 lcA*$n, ^W£f5 8 5 2 bfc:A*7 
$ft, ry^Aft^ft, FFTg|i4 0at:<tvs 7 — U 
^flMRfcSW^fru E 1 2 4 t^f <fc -5 ^BSRSfffi 7 9 9 

*e>ja«awft7 9 3 ac?tsns. Ei2 4©B^ra« 

S/>#;i/{l^*>£, ffl*»Wl©(B^©** U77 94 
a, 7 9 4 bSUigtfcarftS. inf,0++'J7!ilO 

125 (b) 1 6SRQAM^aqgS8£*U 

©C-CDM«gl§§4 5 a, 4 5 b*P£j££>ft5„ * L 
T, C-CDM«4 5©&-<?©C-CDM«^gB4 
5 a. b*fc*sv^T. »JBHfc:«§i£ftD 1% D 2 ©-y-7 
D^JUiSHln W* — *-8 5 2 &t 

Dzmmm? 5 2 b £ «t t> % aaaie^t 

^•?tu©d 1x Dae-^^am^ns. £©*§•&. E12 

5 (b) JC^-r«t^«:C-CDMSffl^&fS«eS*SC 

©P5?* s ara$ti?>. «^$nfcDi{§-§-{itb^gp7 5 

7— ITIE©=J-K'ir-1' >* s ^^fe»> Dj-Hl-^©^ 

KS^ttJB 1 — ljffl^n-^4 0 2 cCiDLDTV 
©fi£*«9fc& t> > D x _2« 1 - 2 Si«^r3-^* 
4O2dta?)EDTV0W^0lfi«£!), tB*; 

[0 3 4 7] Da(i^ttM^»J^«^*iXs *2Bi«7 i 
3-^4O2bi:i0, HDTV©iiS^E)<i^-i:^t3ti5* 
±E©<ft««^©*TfttLDTVA«m**il, 

iDX.5Ci:^«t OHDTVfftf^nS. gij©^SS 



(38) 
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MhPWU MC/NClS^iWTVh^-t 
t5o HJK«9©«dttOFDMi:C-CDM*«»B 

_ b C/N fcnVf * 5 fctt*© OFDM-T CMtife 
TOWMOSCttl/t. «W©C-CDM-OFD 

T4S ^^^>^2 8 0 7 btt*7-V-b*-t 
[0 3 4 8] OFDMft«»C*-I , W" T « ,,, ^ fl ' 

DfcMUMI (Graditional Degradation) ®: 2o#* 
tt*. u*u BMWMsa©c-CDMi:«»<rto** 

OFDMtHDTVfl«WCW ^^^v 

{i ^©D 0 F D Mt2^S^t. 013 

8©^W^^ HDTVOMJJrt 

lft U FDM4 0Dia»))a»fAfite«. 
^lW8tSfLfe(fWDM4o el :iDW» 

Hint: *o*wwm*=-y-<»™*w 

1,2, 3hPltT-&Sfeto«BS-r*» 
[ 0 3 4 9 ] «CHD T VOMP E 0 1 f K- 

t5t ?«tJ:ftDOFDM««8 5 2 C^QP 
»W*D«*C**3*iF D M 4 0 d t * 9 WMfcmB 

52dLv^FFT40a^^<^«^ 
***** **OW»4 5a. 4 5« C ««f 

BS tuBB12 3i:B»C^ L DTV^-b©D 



[0 3 5 1] ^U, LDTVf*0»#OIDMS 

tit-mm&mwm+z- hi 3 8©***^*;-* 

rlh OFDMCDlI«iLDTVlf0^i 
HDTV«CI^TLDTVOTftl/20OK 
„M/-bT**. ^oTOFDM©[5]S§^til/ 2 

[0 3 5 2] OFDMIiV)^/UC^faS*S^ 

VTV ^a»*Tv©«ae*a**© 5S3; * ;,/ *** 

1 o-r^&T©**^HHtf'f 
TH DTV^EDTV«D«*W!HME TVte ** T * 
OFDM^t^W^fflOffl^W^ 
< gifTVfflCttLDTV^V-KOTVfitOS 

«#kD*-rv^. c©fc»^-^M8s«^ttOFD 
I««y«<^ HDTV O *«J*C0FDJ 
,0 *m v ^£fcttOFDM©iai&^tf*S*^^ tt * 

«t5kV^aOFDMO»**^t>SV^^ OFDM 

[0 3 5 3] ft*. B138tfttD»-»0»*OFDM 
COM, D l ^D,-JttC-CDM»2IW 

DTVkSDTV V&m V ^1/^7 y-r ^«flEC« t& 
Bi»©ili^S{iT^2»kV^Graditional Degradatio 

To 3 5 4] «Ut^«)lW«W«»^ 
«aufc«**»*#*&*i*. OFDM©!^^ 

[0 3 5 5] fc]B*££ea:fr£*^** :&1 * kU 
T 01 2 6 (a) tW^^ » BMO *^ f 
^U/U7 9 4 a~c«»li8 0 1 ahbit^^V 
^7 9 4d~f^2180 1bi:lW:fg« 

1S80 iafc«2i8oib ©awi«**ffl«b-e e 
Vosse] ;rns«jrr*^ iacBiiaufciaios 

50 (d) CStilC^iTTVlttCttfWA^ 



(39 
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mm-cmms o 1 a ^ 

©l^il O 8 (e) Cjj*fJ:-3lc!BlJB8 0 1 a©§ 
«Rlte*iC/NttO^U">*;uKfitttSB2Ji8 0 1 biz 

0^*«t:*J^-Ct*lJB8 0 1 a©g{i#pJt6£:& 
5i:t>-3»*#»e>ftS. Hi 4 7t^f«t-5tr.JBcD 
4 o C ft* P ower-We ighted-0FDM#5£ 
( PW-OFDM ) £ **T* ttBfA. d ©*HM^©PW-OFDMtC hu 

&<d*&wcd c -cd M^rS;^iia^-&t># Sifcict 

•KIS10 8 (e) fcjjVT eta £PMtti|it.3J|t:& 10 

[0 3 5 7] JlfWtj&HKttx 0144 CSti^ 
1 Ji?*— * 1 ^-^ ?iJ[HES 7 9 1 a£;frUTJg*l© 

*§t^H§§§4 a~4 cfH >J7f i~f 3 tiFFT 
4 0C<t9OFDM^|IU ^ 2/f^-^tt^2^-^ 

JUHB7 9 1 b^btatt©fi»ffl*BS4 d~4 f 

[0 3 5 8] 3@«*ti:3{I«jt4 3OFFT40aU 
Df ,~f »©*-vtf7£t,oe^tC#«Stu dr-vUT 20 
f ,~f 3 fcMftSSg§4 5 a~4 5 c IZ J; 5 MS 1 t-*JIJD 
iO* t>mi»8 0 1 a#«B«*n, ^-VUTfe-fs 
*€>tt»2 7*— ^5»JD a o* t)f 218 0 1 b#«H£ 

ft So 

[0359]SglJg801 a©«;frtt;*:«*^fc«>fg^© 
g§Vvt|ti^£#OTfc§{sT-t*.S>o C -5 PW-OFDM C <fc 

t>, 2®©Pt«SejiA s ^-r?>o PW-0FDM&C-CD 
Mfc*a*-&t>-H-i)i: Z~*m<OV&miFgMir2> a team 

1 4 4©ffe©IM£«±l2 1 2 3 (D7V y t>m<QWi'gi£W)ft 
#[5]CT-&£fe»l&S££4£l88ij-5o 30 

[0 3 6 0] ife(C*^B^©Time-Weighted-OFDM 

(Tw-oFDM)^©raji*b;S5£cco^T^s. of dm 
=f— ^ ho*»)v < n^yw«-»©asEi*iBiti.#tM 

< t sO^SCftStfe-^tfrf— ^ h- ©#»&>& < -Tc 
#■515. -««BOTV5e*fiDJ:5«:B«J5tttt 

11^. b*>U WRTVge«.CD«fc-5fc»aWS©»'& 
iifiKt^^fcfe, t„(±*«*<ft+,usi£<fcfe2» 

&mzm^mb-fz>tzisb*^>-b)i&Mi> 40 
[0 3 6 1 ] *mmm<Dmmit<Di3m&i&n£, m 1 

4 6t^-T idtJBAJfCDjtf- KttUt gafcSgBjf© 
#- HBSlffl t & b t Jt^T^i* < i: S c i: «t »> Ago 

£o C-5 LT*'- HB§R3 ©Weigh tingle <fc D?;i/f;U 
{3^f-r*f^ii^eii* s ^-r5o C©^S; £Guard-Time 
-Weighted-OFDM(GTW-OFDM) £W&* 
[0 3 6 2] $6fc»A»fcSBBJi©->>#;i/l$|fflTs 50 



7-264148 

76 

©>>>#;i/»£HtBtfc»£Lfc»^ a©S/>*;h$ 
IHt saSB©-»^Wt sbctD^? < t5„ 
SildftfCek 0ffl«»tt±t43V>TA, B©3ri>'J-^© 
fHHB^ft^ftAf a, Afbi:tl.i:Af a>Af b 
T*fe-5o i©fe©B©«>>^;i/Ctt^T, A©©~>># 

^>WITs ©Weight ing©SgWb£ <t 9 MSA® £ 

^Brnw^f^yzftir* 2m<Dmmit&mm-r%o 

^©#5££Carrier-Spacing-Weighted-0FDM(CSW-0FDM) 
GW-0FDHS«^T2J»©Hfflejat*SS3»U g 
AglCT<£8?iilJg©TV{i-i§£ N *B«T?W«fi6«-ftHI 
e-T^dfcCJ;*), »lTV§||«0«t^(:3--7h© 
£ttftff CDSflTC TV©$S b feg{t# pj|g 

*feCSW-0FDM4fflVNfc^>7j<;b^rat s©HS"J 
fbt«t»5MlAJitMSBJl©C/'N^-r-2)PtJl'fb&GTW- 
OFDM h £ifii*-&ft -t* 5 C £ IZ «k t) §<t{l^ b ^;i/©{£t> 

«**c3»*#3SJB?-a. ^«ffl^J*wffl3£©TVic:fc^ 
m<Dfr*&<-?z:£&±{$.(DBm%}mt:&£ t>wfc 

^. t«oT*IISIB«l©GTW-OPDMfeffl^Tfla»<feKT 

# fepgs^ t vMxk & mmt z £ v> o -x & & 

So C©*-&b5M©J:o {CCSW-OFDM^C-CDM^^l^-^t) 
tiikti!) C/N£fcv^3Pg;i<fb#ADfc(3;*ii ) f;: 
L fc^i&^©§M* s njf 6 «: 4 . 

[0 3 6 3] IftfitJtT^UCgSSISMt 1. 
Ell 4 5 (a) tz^-T«td tilSBtF^As^tiv;!/^/^ 
8 1 0 a~d®tt6ttm»£*2«®Mtf5A? 
HDTV©if4sgSfc!5. LA^U, 1145 

(b) t^-r t ta(cSv^v;^^/^8 1 1 a~d©a^ 
tts M»2S©B{s-t©A*— KB#F^ T gb&M^tztbW. 
■■e«*«e<«cs. c©J^-&> lJl©A{i-iffc}:#- h*B§ 
P^Tgai s ^fc«!), ilMB#P^©S^-7;u^/'^©^ 
<&Slt^O„ BijM©«t-5 tB{t-^tC(iTV©^JE!g^*s 
§i*lT*D, Am-*t3B:TV©i£^J5g^'&*ixTV'> 
5 fc «l X TVfliLDTV £T- ^ 5 „ 

t?t>\,zm lJi©i'>^;H^KT s aST sb t th^?< 

[0 3 6 4] i-5 UT5!/-HB$Mi:^>*;i/^ra©MS'J 
fb&-rsci:tJ:>), O F D M©-^©pgjlib* s ®* 
&Htf&T-qJfSt&3o Ull 2 3<DZotemj&T-tf-h'ft 
r£m*Hb£C-CDM£Mfr-£t>-ez>ZL£lZ£t), 

7-;u>£c/-Nm9nt(Dmj5(D?gmfctimtiz>, 

[0 3 6 5] Z\ZT-g:#.fQ*m*m^TmV<i&'<2> B 
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CSt«CD/U<3 0dBtttfiit*««W ! ^ 
<fer,3 0jusfiLtK:fc4. iH8^t^t5 0 

PTJtS. totil 4 9 (a) CJMWat^l"^^ 111 
TVft^l secCMbtil 4 9 (D) t*t2niB 
©JHW©3?b, ft^*«li80 1a, *2Ji8 

oib ^3ji8 o i c<Dz-ooymmo^)^-y^ 

tt% 014 9 (c) KItST. #*©yjV-r©#-l*l» 
^7 9 7 a, 7 9 7 b, 7 9 7 cO«Tga, Tg 
b Tgc^RK50//s, 5//s, Us«»-3 1U 

80 1a, 80 1b, 80 1c<03o«)|l|O^ 

£5. b*»b. «Bi«©^VNLDTV©««B*©* 
£ GTW- OF DMC7;i/f/U^t5 3 fcCfc •) 

ili8 0 1 attt*-milllT6*3 0^stt±©5 

WCMOT TVttLDTVyv-K©«TJA^fc 
V*. Ml 4 9 Cfbfe^^»« 7 9 6 

bP s s6ts/>*^i/-v*^^ 

7tfttlMbpB«<«9, LDTV^-POi 

,OC-CDM*GTW-0FDMi:tt*-&to*fc» 

^ e^ft*«HftTbtt^fc«>**#*6t:*^- 01 30 
4 9T?tt|5]t-»*;HSCMb-C-»^^7 9 6 
a 7 9 6b, 7 9 6 c£2 0 0//s, 1 5 0 M s , 1 

oo/zscaeBWib-cvNa. m, *2». « 

3 Jf©|«l^- U- b < fc^*> < 

1o 3 6 6°] nfttc/Ncai/t 

Ml 5 ICSn^CSW-OFDMfcCSW 

OFDMfc#*6GB©C-CDMSffia^trti-T*>^S"e 40 

§ -©»i!fcfe{*©e^*©®T#** V ^ V ^ a * 
#**.*U18 0 1a^trtSl-2Ji8 5 1a., » 

1 - 3)1 8 5 1 a ftt?^^"T„^§ < *0C/ 
N#MiWtfW"Re c e i v e rC*3V> 

8 0 1 b fc« 2 - 3 M 8 5 1 b Tftt*- «x U 7©7 
3S 80 1cfttC/NM<^» t<:] ^ 50 



- -5 bt C/N i:v;^^X© 2 &7G©PSJi£S5£* t ^ 

DMfcC-CDM©H*^t*fel±> GTW-OFD 
MJ:CSW-C-CDM©II^W^^^ 5 ° 

U ^ x S©P§BMfi«2l#3l3it- s ■ 
[0 3 6 7] C/N03I^;Vf;UO3i©2ft7C 
©»JiSScS©S<*W&HDTV, SDTV, LDTV 
©3PtJl©TV{t^©^ia^EI^ E11 5 ZCsst ' 0 

Ji-7 9 6 a 1 CttLDTVtBiU *C^«C 
*V*D*7 9 6 a 2*C/N3MbfcBVWt*7 9 6 b 1 
IC t* S D T V ©BBWe^T F V *{t^*©«S* H P 
ffiMfSRB-rs. Bg©^2S, 3JilCt±SDTV©- 
^B^SEDLPOT^ HDTV©HPOT*Btt 
So C*Cttl. 2, 31CSDTV, EDTV, HD 

tv*©«*s#tv«**b«i-*. 

[0 3 6 8] C©i^CN^^^^«< 1 " tl 

a-r a a^es v- v * * * T v<n^©»&*# 

»/J>U B153C*t«C3WcOOracefu 
lDegradationmt5^»^ 

»*#3MR«ifci5»&n*. hi 5 3i*cnr. 
*^*»e»iiu g3v-b©3-5©^^-^-" 

9 #3gBJ3© 3 *t£S 3t©re»S*3l**a bfc t» ©T? * 

Vo 3 6 9] *JSW©GTW-OFDMfct9a©*«W 
fflC-CDMO«l»*b**fcfc GTW-OFDMh 
CSW-C-CDM0fi#^)*CJ:!) 2#7G©PgJl« 

FDMtPower-Weighted-OFDMCl 
^to-e-^x GTW-OFDMfc{fe©CNR©PtJifeS 

[0 3 7 0]B154tt*+ , J77 94a < 7 9 4 c, 
7 9 4 e fflto^ l J7794b, 7 9 4d, 794 
f fctt^T** <»*rtt bTS<lbfc*©T% 2PitH 
fflPo wer-Weighted-OFDM» 

s ^ Y ij/'7 9 4 aCie^-r?)^^ , ^' 7 9 5 a ' 7 
9°5c©f*»bT^'J7795b, 7 9 5d 

C » b^ «*B*rB"T 4 - * C * 5 2 PWJltfx- n 

a. 4 »©»»#» 0154-eii 

2«©^©*JS^^'-» bTV ^° BfcTP-Ti^C* 

[0 3 7 1] *fc, il55©^tlo©-»^7 
9 6a 7 9 6 b, 7 9 6 cSCfl-mH7 9 7 a, 
7 9 7 b, 7 9 7 cffl(m§«^Wc^»^^ 
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T&ifimm-tZo mi 5 5©B#IBIB«£-r.&i:AJi* B 

* £ -f > * — y - r ft *> t* 3 c: 1 1 i 0 - * ©$i$ # 

IKJh £ft T V«-^*sSS UT«*rc * 5 £ v \ o 

S. 1f£AJI©^-*ft#ilc£1M>*-y--Xftj!>>tt 

5 £ £ fc «t 5 *«JT VftfiB#fc»£-r 4flb©B»*©jSl 

[0 3 7 2] COi^©SftTOECCx>3-f-7 10 
44 jtEC 05*3—^—7 4 9 j ©T'D \y f>m&M 1 

6 0(a) (b) fc-eft-^ixjjcf. ^.tzM 1 6 7 ic^ • 
A >#-V — 7®9 3 6 bcros-^Bg^t. 5 s • -f 

y— XSP9 3 6 b©^ • -f >^-'J-7RAM 9 
3 6 a©^T*^2ft&-l' >*-U— X>t/9 5 4 
ftE]16 8 (a) TfwU -f >*->j-71BIL 1 ft^ 
16 8 (b) (C^-To 

[0 3 7 3] cabtT-^^>^-'J-m^i: 
i:.tt)^-^ hy^X©$fi#£e®-r£di;#T-&3o 
116 1©VSBfii©7D^^^il6 2©VS 20 
B5i§{a«i©XDy^0£jjVr < fc-5 tHBEfi»J4, 5, 6^ 
T-i»B^bfe4 VSB-^8 VSB-^1 6 VSB©£i£^g 
■^lUS^l, 2^T-|&BJbfeQAM J ?>P SKfiMIt 

m±mmiza^x ; -y x©a>ftt^ t vsi * s t- § 

[0 3 7 4] 0155 (DttlZ X *) 3 Pgjf ©Pgjf Sfgft 
ftoztlz <k *> Ajfttmlj£©v;i/^/^, C/N^-fb^ 
iOjiT-rt— X by^X©*6S£fi»"CS3&«MHRTV 
SiiWsibTVSlO^lllICtSLDTV^V- 30 

[0 3 7 5] ^^ttVSBfOASK-^QAM, PS 
K, OFDM#ft^T##PJ3fts£B,l3Lfc#, flb©£H 

X#>x£ffl^4£i:fc: «tDs EtSSOfr&fe-reai* 

[0 3 7 6] *iBmi©re*st> u < li^tMoes^sc 

#-9S©§fl «ftlc tot tt«:*>*iJffl#J*#*>ft 5 igTf 

^ . w z-it&fe&mmmvmmmm > x r a ft * ©bs 

SBt»e>*x4«K©ffl««*Uffl»*i:««©«**Jffl» 

5 o 3 © «fc -5 b *> *^b^ ft{£ a &>g«ft ^ . 

[0 3 7 7] b*>U «M»£#a-*>ife-btti3l#5G©» 
-&I±*^B^cd i 3 &P£*^ej£#5S#i&gT-& S . ftif 
ft*>«SJttSil©KI&©»-&5 O^JgLhOiWfcttJtfcfci&S) 
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80 

i s TVfi§ »3«»t? S 5 cfc -5 KSifete © fe * ifcjg ft 
fffcfc ttfttt£ 6 #»8§Sffl^Si:S6?£©NTS 
CtStHDT VJfc£ fcosjfttt i:#?*©t* fgeSS© 
i£?g't4 i: ^ -5 g>X#ft ft* o 
[0 3 7 8] *»TOtt«*«j* J: 5 *>ffl*aS8&*fcm8l 

b & ©t- * se «uj t; c kct sstt 

§Wg«&K£BM*fe#4\ HfflM*©g{s^ftaS^1--5C 
t <t t) £«$&©«£ ft S S fc3tM>-*-«B«B:ft 

c©fcs!)^ffi©tt^©'j^v Afix- jfs^-ase lui&Tfc 

6. SfeW*. 33lfi«±>A s ti^;bfc*^T-^|B]-©m 
T-feiiT- § 5 fc »^3l5©ffi§IS i: , m IB © Sfl« i: ©P^ 
©5&tt#»£,;h.3<, fii±^fei5fc*»Wlj:)llltt 

[0 3 7 9] *fc*»W©*«SG2l*SC*JftJt»afc: 

fflVNfea^ s^jffl»*ft^<%M-r?>^s* s ^v^fe 
*©5»s?^^h d t vmmj5*x-m?&. ufc-y— c^x 

y t ©S« ^tg%^ft ^crtJ t: «4U * S i: ^ d a»5& 
S&l&i;i(iKE©NT S CtHDT VS©it» b < 
©Mjitt©^* 5 ^?.. *&TVSJfi©^/t?>1t— iP?> 

*&»■&©■»■— tr^ji y Ttfusst) tifi^c-r i: ^ 

IB*>;g>3. «c*j% ^SS^!lT-(iQP S Ki: 1 6 QAMi: 3 
2QAM©gH3?S&ffiV>&«flSfflVVTaftBSU&#, 6 
4QAM^ 1 2 8 QAM-^2 5 6 QAM^Cafflf§5 
c:i:^iv^■5^T-t)5&V'>o Sfes Sft^v^TSiBjbfc.fc-5 
^^•<B©P S K-'pA SK-f'FS KfCjgffltr 
^*T*fe>Scv-»o *^i:TDMftiffi^-&to-&Tej@|-r-5 
JIJSFllftlttB^bfe* 5 , FDM, CDMA^iE5i«I{t;£5£ 
ftH&*-&t)#T1£S|-r S - i: *> T* § 
[0 3 8 0] *^B^©pgSMe3i^^©-o©#@Stt^I 
iS»jffl^*ft iri±$ -a- S t) ©t- S 35©§<sWc 

eiS^^5 L A^CJifflT•SS4)©T•(i^V^„ «HJjt«^S 

©««a»*lfflS»*t«Jl5©«*jWffl»*©«l»t i: •? *» 
*5©#8fc^ft#i^l^aT-fcS. d©«td=fe«^ 

[0 3 8 1] b*bs ffiMSfisl^SC^JteiSf^l*^©^ 

^ti*»w©«t -5 ft^fiseisi^^^ST-fe o ft-tf 

ifi T VSffl£S(!«WST » * i o ts^14©fe i,&R|ft 
^Tfcftttn«ft 5>ftVA 0 *^5ffl^2ihU#©N t s 

cmm t h d t v»s ©sgits tw&oimm&mmcD 

[0 3 8 2] *»fl8B:«ij»*J: 5 

b fc t> ©t- s gmmii t #esiiB!» t j«s istt 

S<S®iSfti5ltfe&^, <5}fl«^©Sfi^ftia^1-?.c 
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£ t «fc 5 S£<i$S©m*J £ £ ti ifii^i-^Stt^ < * * • 
c ©fe #>g&E©«*>©'J N * v>«MT- 5fcfl*te*It&"C & 

T-e^fSSfctt)^*©i£§B^fc^ StIB©^*^©^ 
[0 3 8 3] Sfe*^B^©FgJlMe^S^±«^ t;: 

»*i:HuM©NT S CfcHDT VSfe»t>K «§&*S 
*fc*&©-0— K 'J ^^W^ C*fc*rT & t ^ o » 

m^fe?>o mmmx-^i 6Qam«2qam© 

1 28QAM J ?'2 5 6 Q AM^FCjSET § 5 3 
S K^A S K^F SKCjWf * S - £ *> v ^ 
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[0 3 8 5] z©e»*fcNTS 0****15*-* 
$lj HDTVtNTSCh©lIf^2?-^Jkt 

xafirr*^i:cJ:!)^ *s»3ic*sv^i±NT setae 

[0 1 ] *mw<Dm i ©ussf^&tf sfcssss*©** 
[@2i xmrnvmrnm 1 i ©^ D 

[i3] *»W©*JiPJ 1 ©SHHfe*©'** bMS 

[0 4] 1 ©£<B«*©^* 

[El 5 ] *S6iB©£M« 1 ©ffi*J&^©=>- f ^ 

t0 _. , „ 

[06] ^^©^S&m ©^^^® 3 -^ ^ 



[0 3 8 4] 

ptfce^jiswoQAMsawiE**"-* - **"*^*® 

t iL> fg *,&Si©*©»&* p/i*fl*WC p/nffl© 
j|3 2^-*y!l©7*-*S«WB£^ 3teSt«SfflV^ 

t i t) nffi©^ 1 5 s -* W*^ * 2 S*B« 3 3 1 
^_^ ? iji:^2 7 s -<$'?y*s gS3§fs#4 3t-ttilr 

jpACfiv^^jsii: i «*> b < &Qmt<Dimz ftb 



[0 7] *3M8©3E 
20 n— T r 'f>*'0 

[0 8] *^©* 
7^ >^0 

[09] *miv>^ 



1 fflfi ^j&t*©*©© ^^-^© 

i ©« *^ff i:<i*.£^© a - 
i ©sunt 



[010] *JSW©30K«l©*» 1 6ttQAM©"<* 

b;w0 

[011] *f5W©H«S« 1 ©7>7-7-4mr 2 hi£{§ 

«*tbnh©S^0 
[012] *|BIJiOWi«10«»6 4*QAM©{B^ 

,£©0 __ 
[013] *JSM©HJfi«91©7 , >7-7-*Sr»i:*iB 

mt>tbnfc©8l^0 
[014] *%W<Dmmm 1©^6 4«QAM©(sf 

»k»M3*^»©^* b;u0 
[015] #$6W©£lfi09 1 6 4 «Q AM©M 

Ax, A 2 ©^0 

[01 6] WloWIMlcyVrt^ar,, r 3 i: 

[017] *«W©*Sfi»l 1 ©5*^* ;b^{g«©^a v 
*0 

[018] «BW©*««l©4PSKSai©fa*^ 

[019] *^W©WS^I 1 ©^ 1 §<1#S©^d » *H 
[020] *»H8©fOK« 1 © 4 P S K «Hfe©fe** 

[021] *JMBO*16«i 1 ®^ 2 Sia«© * *H 
[02 2] *^©*«I^J1©^1 6fitQAM©fe^ 
b;v0 

[02 3] *»W<D*«5«l©«»6 4fl[QAMOfB* 
Wl/0 
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[025] (a) tt*»?B©IQIB«l0 8fl[QAM©e 
^^hJVm (b) tt**W©*tti«l 1 O 1 6«QAM 
©fl^^ Wl/0 
[026] *^B^O^!W 1 ©g§ 3 Sm m<D 7n-^i 
[02 7] *«IS©iSJfi0il©93&6 4fllQAM©e-3- 
,£©0 

[02 8] *^B^©^M^J l®7D-ft- h 
[02 9] #«IH©S5ffi«3fcfcl*3,eig5'*5 t A©± 
<*©flfij£II] 

[03 0] *^©RM^J3©^lH«Ei>3-<r-© 
[03 1] *^©HJfi^J3©^lli^n-^©^D 
[03 2] *»re©*fli0l3©JB2BMk7 ? 3— ^©t'd 

[033] *%w<D-m.mm2,(Dmzw&7 : -3—¥<D7u 

[03 4] #^©^#13©^, D 2 , Da<S-»©Wp 
H#fifb©tfcBj§E 

[03 5] *^©HSfi^iJ3©D 1 , D 2 , D 3 {1^©B# 
IH#fiib©ifcBJ!E 

[03 6] *«W©gQfi0!|3©Di, D 2) Daft-^ffl^ 

[03 7] *fS9i©imfi0!4K*WS<E3ai««©i'^7 i 
[03 8] *»BB©Hafi«l3fc:*«-S^l 6 QAM© 
[039] *«ro©5SE8K0i3fc:*5ttS£JBl 6QAM© 

[04 0] *»9i©^SIi0!3t:*B-5SJi56 4QAM© 

{f-Sf,^©^^ bjum 
[04 1] *%91©^0l3©l$|g|Nl±©<g-3-£B|gl 
[04 2] *»fl)i©IUS0!l3©TDMA^SC©«fmmfi± 

©{t^lEM0 

[04 3] *SS«B©HfflS«l 3©aB36*||5fe|g|K©rD >y 
^0 

[044] *&m<Dmmm 3 ©asjs&n £©H3i0 

[04 5] *«W©IBMiWi 3©a»*H»SC©«SI«ll^ 

mg§©:/n ^^-E 

[04 6] *«f!B©f&fflE0S 3© 1 6 Q AMS^ClfjS 
ES0 ' 

[04 7] 43gi»©3gSE0i3©6 4 QAMfifOB^ 
13®0 

[04 8] *9Bqi3©ldKM 3© 1 6»{S£iC©«6i£«:pf 

[04 9] JM6l»©&6fi0S3©Dv,, D hi i D V2 , 
D„ 2 , Dv3, D„ 3 fI-§-©B#W^fi{b©UiW0 

[05 0] 3M6i»©£fifi«3©Dv,, 
D„ 2 , Dv 3 , D„ 3 <i^©TDMA;£5£©B#F ! a#-fi<b©a& 
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[05 1 ] #»93©SSaK0H3©Dvi, D„,, D V2 , 
D„ 2 , Dv 3> DH»fi^©TDMA*S5:©RFH^SYb©K 
BJ30 

[05 2] *^©H5S^j4(34otti»^^S©S{sW 

[053] *««ffl©3Wfi«l 4fc*j{t SPSJBMttj^SC© 
t§-&©§fiS58fii£0 
[05 4] *»fl8©S6J6«l4K:*JWSt«e**a©S«J!S 
10 *^0 

[05 5] *«flll©SI««14l£*jrt5PSJiiaiRi5S^rSt© 
Ji§1§r©g{lJ!$S«i*£0 

[05.6] #$8BJ3 ©SllitfiJ 4 ic £ It & 5 s S? * 2 
iw©g{iS£«ffiii£0 

[057] *mw®mi&m 5 iz&v&mz 4 a s kb^ 

[05 8] *»W©l66fi0!l5tiiJtS^JB4ASK©« 
fjSE10 

[059] ( a ) &*4gH©3£ffi0d 5 *S It S 4 A 
20 SK©fi*j£E«a 

( b ) tt*$giP3©£gffi0| 5 It S TO 4 A S K ©{f^ 

[06 0] 3fK««i©ia«M5K:*»Sffi«<^C/Ntt©» 

[0 6 1] HJE0iJ5(Ci5ltS4 VSB, 8VSB©j£<g 

[062] (a) tt#»l!B©£Jfi0!l5fc:*5ltSASK« 

m 

30 (b) tt#»ra©gafi«5c*ttsvsBe^©««» 
#*P0 

[06 3] HMW5(Ci5ltS4 VSB, 8VSB, 16 
VSBCReceive r ©;/□ y 
[064] #IPJ3©SlS£#J 5 tCifclt S BMfe@4§2§{gtt© 

[065] *^BJ©HSg^J 5 * T Vge*£tt© 

v ^ m 

[ 0 6 6 ] *#SBJ3 ©USE^iJ 5 lc * It S «l © T V §<g«g© 

40 [06 7] *^B§©HJE0J5{Ci5ltS«a • ft±TVg 

[068] (a) B3Qfc0»5, 6 fcfctt* 8 VS B©C 
onstellatio ni 

(b) tt^J£«?ij5, 6ICiJlt58 VSBfflCons t e 
1 1 a t i o n0 

(c) liHSi60iJ5, 6t*Jt*8 VSBCff-I^ISS 

150 

[069] *«B§©HSSfi?ij 5 iciilt ZW&x- > 3 
SUC^d y ^0 
50 [07 0] *»W©|Q(S0!l5t*Jt*«'*l[ll&l-p©H 
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[i7i] x&wommmsfc&ttzffi&T^-yv? 

[072] *^B^©*SE^J 5 WStt i>£j&l§ 1 o©HHfe 

0 

[174] (a) tt#^K£4£il50S 5 ©Biffed — 

^©•T'o y i?m 
(b) tt*»WKliSiaiS0!l5©2HSeS©«flfflS«BI 10 

[175] *«nat«t*isRi«i5©se^©i$raE« 

1 

[17 6] i. saasai 5 ©sae -^©n^sae 
i 

[17 7] tJ:5 XffM 5 ©SflMI^DltMiW 

[17 8] ^BWfciaSdWSSOBWfc^a-y©^ 

[17 9] ##PJ5 C «fc 2. 3Sfl£0!l 5 © 3 ^©^afs^© 

BtraiSS0 2( 
[18 0] #^££&Slffi0J5©lf&^='-*'-©^ 

d y ^ 0 

[18 1] #$6GBK <t i> Km 5 ©3Htfe^©^IHBl« 
1 

[18 2] *^t«fc5*fi50>J5©D l©li^3-^ 

— ©;7"D y ^1 

[18 3] *JSiHfcJ:«*IS«5©««R*«flS*©« 
[18 4] #$69§ C «fc S *JIL« 5 ©flyfc«BSW£S«© 

[18 5] *«WCi5^16«l2 0C/Ni:PSJi*^0 
H«0 

[18 6] *^C«fc5*Si5^J2©eSIBg«ii:C/N© 
R{*0 

[08 7] ##iBC**f9fim©33fe«©7 , tJ**EI 
[18 8] *f5WK:J;*SIMI«l2©S(i«l©roy^ia 
[08 9] #f5HiK:J:#OS«2«>C/N-*5-U-b 

[09 0] *»«HCJ;5^«6«l5©3PBJl©SIB«i*fa 

«G0 

[19 1] «fc 2. *BS0'J 6 © 4 pg«©g<a!!S*M 

^0 

[092] *fEW t «t 5 6 ©HMfcSB 
[093] *f5WHc i ^KM^J 6 ©#«@HM>7ci * * 
0 

[094] fcSBHH C <fc 4 SBSfcH 6 ©^/S»© 7n * * H 
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